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(54) Tide: FUEL DISPENSING AND RETAIL SYSTEM FOR PROVIDING LOYALTY AND CUSTOMER BENEFITS 



(57) Abstract 

The present invention provides a fuel dispensing system 
operable to effect a transaction consequential upon a purchase 
transaction e.g. for implementing a loyalty benefit program or 
giving discounts. The system includes wireless communication 
electronics for communicating with remote communication units, 
a fuel dispenser having a customer interface, and a control system 
associated with the dispenser and communication electronics to 
receive signals from a remote communications unit during a 
transaction. The control system is adapted e.g. to provide a 
benefit associated with the remote communications unit based on 
a transaction involving a remote communications unit. Generally, 
the signals received from the remote communications unit will 
include identification indicia corresponding to the transponder 
and/or the customer associated therewith. Depending on the 
application, the control system may use the identification indicia 
to access benefit information or store benefit information in an 
associated database. Alternatively, the benefit information can 
be retrieved from a stored on the remote communications unit. 
The loyalty benefits may be based on current transactions, prior 
transactions or a combination thereof. The benefits may relate 
to products or services and be based on a complete or partial 
transaction. The control system may be adapted to retrieve 
prior benefit information and combine that benefit information 
with current information to provide a cumulative benefit. The 
cumulative benefit may be applied in whole or in part to discount 
the current transaction or stored in whole or in part in an associated 
database or on the transponder for future use. 
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FUEL DISPENSING AND RETAIL SYSTEM FOR 



PROVIDING LOYALTY AND CUSTOMER BENEFITS 



The present invention relates generally to fuel dispensers and, more particularly, to fuel 
dispensers and systems capable of communicating with various types of transponders and 
detecting their movement within and throughout a fueling envu"onment. 

In recent years, traditional gasoline pumps and service stations have evolved into elaborate 
point-of-sale (POS) devices having sophisticated control electronics and user interfaces with 
large displays and touch-pads or screens. The dispensers include various types of payment 
means, such as card readers and cash acceptors, to expedite and further enhance^ fueling 
transactions. A customer is not limited to the purchase of fuel at the dispenser. More recent 
dispensers allow the customer to purchase services, such as car washes, and goods, such as fast 
food or convenience store products at the dispenser. Once purchased, the customer need only 
pick up the goods arid sfervices'at the statidri store of the^outlet of a vending machine. 



Remote transaction systems haive evolved wherein the fuel dispenser is adapted to communicate; 



with various types of remote communication devices, such as transponders; to provide various 



types of identification and information to the fuel dispenser automatically: Given the 




sopWstication of these transaction systems and the numerous choices provided to the customer 



at the dispenser, conducting transactions with transponders will be useful to allow theTdispehsef 



and fuel station store to monitor the movement of a person carrying a transponder and a vehicle 



having a transponder, enhance transaction and marketing efficiencies, and improve safety in the 



fueling environment. 
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r J The present invention provides for various t>'pesiof loyalty or other customer, benefits based on 

past and/or current transactions. These benefits encourage subsequent return to. a particular 
fueling environment or one of an associated groups of fueling environments. The benefits may 

: ^ ^ /V-r. also erlCOU^age,the pl^'Ghase: of additional products ^or services during; the current or subsequent 
transactions at any of these environments, ; The system . rproy ides, station operators with 

\ " : = • ...s j tremendous flexibility in/determining the various criteria for earning such benefits. ' 

According to a first .aspect^:the invention pr.ovides.a fuel dispe^^sing system operable to effect 
t \ ?. ;; a transaction, conseqxiential up,on; a purchase transaction, said.-system comprising: 
i / I :rj.i:y.o ^ c : ; a^ >h a : corrimunicatipii ^airangement foif^v cpmnfiunicating with a remote 

comnumication unit^ i>: - , y^.r.-f - 
' ."-^ . : * -irrv ^> b:^,- : a fuel dispensei^ comprising a customer interface; ^ . 
J >:i:v:;a i.:*^ . .;r t^.: : c.; i • a;coiUrorsystenri opei^i^^^^ said dispenser and said 

communication arrangement; 
d. said control system being adapted in association with the remote 
; ,.:r;i;i.^ i ■ i:: : ' ' t:h f! : commimication uniuo effect thc/po^^ transaction. 

The consequential transaction may involve the transfer of at least one of a benefit, a rebate, a 
discount, a refund, a loyalty point or loyalty points. 

' ' " . -J The purchase transaction may involve identification of the customer by means of a transponder. 

The communication arrangement may, for example, be adapted to transmit signals to said 
remote communication unit and said control system is adapted to effect said consequential 
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transact ibii through said communiGation arrangement to the remote communiGation unit for 
^storage and subsequent i'etrieVal. ' - ^ - " ' • . - t . vw.v 

In andther aspect, the- inveiitioh provides a fuel dispensing system to implement a 

M6ya% benefit program comprising: - ■ - j:-v rir::...;; lo :^ . ^t: . 

J . ' a.' a- Mreless 6omiriuhicati0ri cdmmuriicating^with at least one 
communication unit; 

, v:.r .G i^^Mf ^va fuel-dispenser includmg ^- ^» d--^- '> v 

ui. : } . a ^control ' system- bperativ^ly ' assodated^ with said ^dis ajid said 

~ ■ * ' ' con^ anrangement tbTecdVe signals from said remote communication 

imit diuing a transaction; ' ' - ^^-^ — ^ > 
d. ^ " said cbftfrol system adapted t^^ benefit associated with the^ remote 

- ; ' - - - cbnimmicatidn'^^ based on transaction involving the remote communication 



unit. 




The -sisals Teceived 'from conuiiuhicatiori linit may include unique identification 

indicia and said benefit may be stored in a database in association with the identification indicia 
accessible by said^eohtrbl systenni/ ^ • --^ - : evi>:^. a* 

Further, said communication arrangement may be adapted to transmit signals from said control 
system to said rismote communication unit and said control system may be- adapted to transmit 
said benefit through said communication arrangement to the remote communication imit for 
'storage and subseqiient retrieval. : . . ' 
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/ ■ : ; o Said ^benefit may be based at least:partially on a. current transaction. >r r 

i: irl - Said benefit may. be based at least partially on prior transactions associated with the remote 
communication unit. r. 

V i v Said'benefit^may^relate to a disGOunttfo^ a defined product or service. 

Said control system may apply said benefit to discount a current transaction. 

c> i or . oSaidrcohtrol^ for subsequent retrieval in order to 

discount of a fiiture transaction. ^ , ^.c; . r 

; ir> 7. : iSaid control system may^be adaptedito retrieye/a prior benefit and combine said benefit with 
said prior benefit to provide a cumulative benefit, v . . i : il . • ^ 

;;aM: Said controb system may. bei adapted to transput said benefit to tte rjempte conimunication unit 
to combine said benefit with a prior benefit to provide a cumulative benefit. 

0 v i->^:.: - Said benefit may be a discount on. a product or service not part of the transaction in order to 
provide an incentive toi purchase^ the product or service;. . 

^ Preferably said customer interface is adapted , to : carry out transactions for fuel and at least one 
■ ^r^- other product of service. . ; r " • 
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In another aspect, the invention provides a fuel dispensing system for implementing a loyalty 
benefit program comprising: 

* ' a plurality oT interrogators corresponding to a plurality of fuel dispensersVin a fueling 
environment; ^ .> 

a control system associated with said intenfogatob^to^interrogate.transponders assoc 
with customers carrying out a current transaction at said fuel dispensers; 

said control system being adapted to access benefit information stored in association 
r ; ^ ' with the 'transponder* and provide a' benefit based on the benefit informationiand the 
current transaction. j * : o ..o^?;: 

" In another aspect, the ^invention provides a fiiel dispensing^system forimplementing aJoyalty 
benefit program comprising: ^ ^ jw,.^ • j . : , .: / 'i^.i^,* 

' ^ a jDlurality of interrogator^ corresponding to a plurality. of fuel dispensersVin a fueling 
eiivironmerit;- - ' ■ ■ - - — ■ " - • >^^''-: : c^■•^;; c/j 

^ ' a control system associated with said interrogators to interrogate transponders associated 
with customers carrying out a ciirrent^transacdon as said fiiel dispensers; 

said control system adapted- to determine benefit information based ;On. the current 
transaction store said benefit informauon in a database accessible by said control system. 
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Said control system may be adapted to access said benefit information during a subsequent 



transaction and provide a benefit based on said benefit information and said benefit information 



may be accumulated in the database over a series of transactions. 



\Said:Cpntrol;S)^stem,may;^^^ access said benefit information during subsequent 



transaction and provide a benefit based on said benefit information. 



■ - ; :TJh^.44tabas,e may be stored in a mernpry.with the bene:;0Vinformation stored in association with 
transponder identification indicia apart firom the transponders. .. v , ;. 

; V A. AUeriiativd^ pn^the timispp^^ iuformation is 

communicated to and from said. . _ . , , 

In a further aspect, the inyentipn provides a fuel dispensing system operable to apply a discount 
to a transaction associated with a remote communication unit comprising: 
ii i > ? ' v-: ;j A i rs:K a pominunication arrangement for .comngoxn with a remote cominijnications unit; 

? Jir^i : T.'(b.^Q. a va;fiiel di^^ , , i ^ j . ^ • * , 

\ C;ir/:.c -a .cpntrpl system associated r; with said ^coii^ and said fuel 

1 trrd.; ,r said>CQntroI system. being adapte^^ to communicate with the said remote communication 

. ^ ;j i v ; : . iinit thr^oiigh said conununication arrangement and provide a discount for the transaction. 



Said discount may be predefined and/or said discount may be for a predefined product or 
- . serv:ice purchased in the transaction. - ? . . r , ^ , - : ; . 
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Said^'di^count'inay be a reduction in the price per unit volume of fuel. ^ • ' 

Said control system may interrogate the remote communication unit associated with the 
transaction" and provides said discount updnx receiving a' response frbiii the remote 
communication unit^ • - ■ ' ' v- .,-:vj > .it- viy 



" 'Smd' ConWol System may a^^^ not pfbvide said'^discburit when the remote- cor^ unit 
is not associated with the transaction.' - -^^ ■ .' ^'^ ; I'v . .u/i- a-, 

'^Said control syisteni may provide said discount if the remote communication iinit ass6ciat^ with 
the transaction is present and said tr-ansactioh is a-n6n-cash'trarisactiotf.i'''-'^ • ' ' # 

An ihpuf indicative of a non-cash -transaction'^i^^ - ^ ^ 



As indicated above, one aspect of the'pi-esent invention is to provide a fliel dispensing system 
for implementing a loyalty benefit^program e.gi'involvm^ -The systeni preferably 

includes wireless communication electronics for conimxihicating- with remote communications 
units, a fuel dispenser having a customer interface, and a control system associated with the 
dispeiiser and communication electronics to receive signals fixim a remote communications unit 
during a transaction. The control system is adapted to provide a ^benefit^ associated with the 
remote communications unit based on a transaction involving a remote conmiunications unit. 

Generally, the signals received from the remote communications unit will include identification 
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indicia corresponding to the transponder and/or the customer associated there>yith. Depending 
on the application, the control system may use the identification indicia to access benefit 
information or store benefit informationan ah associated database. : Alternatiyely>xthe benefit 
information can be retrieved ftom and storedidh the remote coimnuiiicatipns urit. The loyalty 
^ behefits ■ may be .based oii current. transactions, prior transactions or aj oombination thereof. The 
benefits may relate to products :or*services and -be based on a_co„mplete ,or partial transaction. 
The control system may be adapted to retrieve prior benefit; information and- combine that 
benefit information w^ith current information to provide a cumulative benefit. The cumulative 
' benefit may^ be applied in whole . or m the current transaction or store in whole 

w ikupart inian: associated database or on the transponder for fixture use.j NQtab!y,ithe control 
system may include a dispenser controller, a central controller, a remote network eqaitrol system, 
or any combination thereof. 

The system may include a plurality of interrogators corresponding to a plurality of fiiel 
dispensers on 'a fiieling; environment /^^^A^ system^associated with the interrogators is 

provided to interrogate transponders associated with customers carp^ing out ja transaction at one 
' of the ftiel dispensersr The ^control system ds^dapted to acce3s:benefit information stored in 
association with the transponder and provide a, benefit (e.g. atdisQGunt)„based on the benefit 
itiformatibii arid the current transaction. Alternatively, the contrq^r systenii may be adapted to 
determine benefit information based, on the current transaction and store ,the benefit information 
in a database accessible by the control system. As above, the control system, is adapted to access 
the benefit information during a subsequent transaction with the transponder and provide a 
benefit based,' at least partially, on the benefit information retrieved. The benefit information 
may be accumulated over a series of transactions where it is then, in whole , or in part, applied 
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: to a subsequent transaction. 




: : i ■ ' Aiiother aspect of the present invention is -to provide-'a-method of implementing a benefit 
^/ ' program in a fueling enviro^^ Tlie method includes, the steps of receiying-mdicia fr^ 

remote communications irnit near afuel dispenser,:conducting a transactipn at theiuel dispenser 
' - • ' iri^ association-' with the remote coriimunicationzunit;. and- providing a benefit jto the customer 
c ^xbased-oh theti^sactibnC^^ ' t * r j:: i-b ; ^-f : iV'::v;' < : • 

• These and otihef aspects of the present invention will become apparent to thoseiskiUe the art 
V : : ; after reading the foUbwiri^ the 

' ;^ ''drawings^-'-- ^ - .:.:-^>^,: '^':;. r<-c r:. ::: .:^.:r -.^ -^^i'T -^^ 



. . v; 1 - j :a figure F is a schematic representation of a fueling arid retail environment .constructed 
. r nTCacconlirig'to'thepreserit'inve^ ■■ - v ^ r :^ - k : / - - :^ vr , : =i 

■ : F1GURE"2A depicts^a* vehicle .having a^:vehicle-mounted-trarisppnd 
'* iccordirig'to thepresent invention.- : ^ ' -rc . = ^ v 

- FIGURE 2B depicts a^personal transponder integrated into a debit/credit .or smartcard 
constructed according to the present invention.1 \) . : ■ : ; . i 

FIGURE 2G depicts a personal transponder : integrated into, key . fob :constructed 
according to the present invention.' ^ r ^ * ' 

FIGURE 3 depicts.^a fuel dispenseri shown constructed according to the present 
" * invention: - . . . -^ v . • / \ 1 • : - . 



Brief Description of Drawings 
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- FIGURE 4 A is a schematic 'representation, of a transponder :: having separate 
r ; f : : corninunication and/cryptography electronics constnACted a the present invention. 

ji' - : t}y:uv::,-,h FIGURE 4B.is a schematic representation of transponder haying ioteg:Bted,^^ 

constructed according to the present invention. ; - ^ r ^ 

:/ • FIGURE-'^S 4S a schematic representationrof fuel dispenser ; electronics constructed 
i . :Lr . vaccohiingto t^^^ , < - - ; . i ^ v; ; - 

FIGURE 6 is a schematic representation of convenience, store transaction electronics, 
' . y > : i : ^" including a transaction ;tentiina^^^^ fora^fiieling environment con^ according to the present 

FIGURE 7 is a schematic representation of a quick-serve restaurant control system for 

• ^ sri a refueling' environment constructed according to thepresent invention. , r : 

FIGURE 8 is a schematic representation of a car wash control syst^mj, constructed 

■<U'^'%d ':>iaecording to die present ixivention.';: /r':-'-:' ..^^Ir: ; t f : ^r.' ri 
u^rr-^.:] : : . C: ^ FIGURE 9 isra ^chematic^irepresentation of a ceiitraLconfrol system: for a fueling 
environment constructed according to the present invention. v . : : • . : 

;ii FIGURES 1 OA and* 1 OB are a flow chart. representing a basic flow of a multistage 

FIGURE IOC is a flow chart representing a basic flow of a loyalty. benefit process 
tol>>7^ ' 5 according fo^ ^ : ' - . . .^ J 

FIGURES l l A andrl lB: are a flow chart i representing a basic interaction with a 

• r . ' transponder during a cash^transaction according to thepresent invention. 

FIGURE 1 IC is a flow chart representing a basic process fpr providing a discount for 
transponder use during a transaction according to the present invention. 

FIGURES 1 ID and HE are a flow chart ofia basic; process for providing prepayment 

BNSDOCID:<WO 99ie701AlJ_> . - 
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Oil a- transponder for subsequent transactions according to the present inyefition, 

■ . -' FIGURE 12A. is a schematic representation of a side view of a dispenser having multiple 
aritenna- arrangements for^providing.du-ectional interrogation fields constructed according to the 
present invention. » ^- ^ ^ ..^e. fi^ ^^^-i.':-:. v;^^^^^;j;*rri^:> 

; - : '" FIGURE :12B is a^'schematicirepresentationvof a frGht;vieNy.of:a 
multiple antenna arrangements for providing directional interrogation fields constructed 
' acGordiiig t6 the ^present invention,: r r:; - oit/^rnr: : r. :i; C : 1 
> ^ FIGURES 12C and 1 2D are a flow chart of Phasic precis 
and type of transponder at a fueling position according to a preferred embodinient .of the present 
invention, -.-u^ny .>c■'^^;^^ -y , - -'li 

FIGURE 13 Ads an overhead schematic representation of a fueling environment having 
-'antenna arrailgemiehts providing vafiousdnten-ogation fields. . . - \ l"v 

FIGURE 13B is an overhead schematic representation . of a fueling .environment having 

■ ahtSma arrarigements^^providirig coritinuoiis:location monitoring of tr^sponders in the fueling 
environment * > ""-"'-^ • r ~ s " : -j'/v^ • ^^a:. ^rv---:- 

> ^ ' =^"FIGURES 14A . and:14B 'are a..flow chart- of a .basic process for determining the 
proximity or location of a transponder with respect to a particular fiieling position at a dispenser 
' according to the present invention/ - • . ^ . v . . . r .-: ; ' * i 

FIGURE 15 is a flow chart of a basic control process for detennining -transponder 
location for an embodiment similar to that depicted in Figure:l3B. ; 

FIGURE 16 is a perspective view of a fiiel dispenser having underground antennas 
constructed according- to the present invention, r-- 

FIGURE 1 7 is an overhead schematic representation of a fuel dispenser constructed 
according^ to the present invention. • < . ' • • ' * . ' ^ 
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FIGURES 18A and 18B are a flow chart of a basic process ifpj^'precQnditioning a 
idispenser followed by second^ transactiGn authorization according to th^ present invention. 
FIGURE 19 depicts a preferred process for providing secm'e communk between 
be 'i-iol a transponder and a host^network^ttirough a fuel dispense:. - . = : . ^ : 
\r:y,\^:\ri r FIGURE 2G:.isc.a/ flow-chart of a: basic transponder imemetion^jRor; providing theft 
deterrence and prevention according to* lhe;pfes^nt invention. . ?; - . .) jt . * 

FIGURE 21 is a flow chart of a basic transponder interaction for preventing drive-offs 
q according to thie present inventionv ,:- vv; . - :■■ :^,r.-[ /::.ra^ , ; ^ ' . .L r 

: > ir ^ ' : j u> ,v:iFIGURE;22 is:a flow.ehart of a: basic process for providing .guidelines or limitatio for 
■r-iro'<r^. a? fueling orrpurchase transaction made; ;int association:^ to the 

present invention, ;^ r,^^-, |. * 

FIGURE 23 is a schematic representation of a transponder and dispenser system for 
:yiss-^ -'rnyi /providing a shadow Jedger of {transponder trarisactionsr present 
*L.> r-M^: r-: ■■:inventibm>^r•' v r /; „ . :7 r - \ 

: : A ^ : r - : ; r i JJGURE 24 is a flow chart: of a basic procjsss for mau^ a shadow ledger according 

to the present invention. r:;^w • to ^ : ■ v ^ r\ ■ ^^'^ 

FIGURE 25 is a flow chart of a basic process for transaction tracking throughout 
.;y o:f, . .:numerous fueling envirgnmen . 
AiDi v^ a : ■ - FIGURES 26A and 26B' are ja flow chart of a basic process for prQvidtng predefined 
r rir : :t>^ r ; preferences Ao a customer during a transaction made in association v^ith a transponder according 
1 ^ >':to>the present invention.;: . ; ^ . - 

. : > . : . FIGURE 27 is a schematic representation of a fuel .dispenser and fiiel container for 

! 0 personal transport of fuel. ' . < , • : . - 

. : . . ^ FIGURE 28 is a flow , chart o£a basic prpcess.for monitoring, and detecti^^ acceptable 
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containers for fueling. ? : 

: V . -r; FIGURES 29 A and 29B arfe a*flo\v chart of a basic process for providing prertransaction 

estimates according to the present'lnvention. ^ - . ' . ; 

FIGURE 30 is a flbw chart'of abasic prwess for provd a customerrwith estimated 
cost totals -of a fuding trmisia^^^ to enable: a customer td make an infoitri'ed decision regarding 
payment at a cash acceptor of a fuel dispenser::- ^^^v ncA^^o^^ .v ,;-rK>; 



In the following description, like reference characters designate^ like or>corresponding parts 
throughout the several figures': It should be understood that the illustratioris are for th^ purpose 
^6f describirig:pmferred embodinients of the irive^^ and are not intended to limit the invention 
thereto. . > r-*! :/ ; ' v c^x^ '^ 

Given' the extensive nature of the presentapplication;an overview. of the; neeessa^ hardware 
for the various areas in the fueling environment will be discussed followed by a description of 
the'varibiis functional aspects of the system arid^ how the customer will react and interact with 
the system during various types of transactions. ■ - ' - - ^ ' i.i? • : 



As best seen in Figure 1, a fueling and retail environment^" generally. designatedJl O, is shown 
constructed according to the^present invention. The fueling and' retail environment provides 
customers 12 the opportunity to purchase fuel for their vehicles 14 as* well as other goods and 
services, such as fast food and car washes. The fueling and retaihenvironment 1 0 may include 



station store 20, one or more quick-serve restaurants (QSR) 22, a car wash 24, and a backroom 
26. The backroom 26 is generally the central' control iarea for integrating or coordinating control 




one or more of a forecourt 16;- where the fuel dispensers 18 are' located; a convenience or fiiel 



• 
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of the dispens.ers 18, convenience, store 20rQSR;22,and^ . ■ 



: xn V i. The;cQavenience: store 20; typically includes* an . inventory of a wide assortment of products, 



:>y'C"-}^r^ -ranging from-beveragcs a^ goods.jr^T^e; convenience store includes a 

^ . >/ ..'i transaction? tenninal -or ^^i^^ .a xustorner-1-2 may ^purchase corivenience store 

: 'j:r.. - products; fuel^\car; washes orjQSjRcfbod,, - - r ^ - , : : . , . ; . - 

* f : MO , T3xe,QSR 22:generally includes, a^ terminal or 

r s ; J - ^vjiregistef 34v located within the ponvenience, store andr.a dWye-^thm ter^ 36. 
: . . ^ u Depending-pn the application, the QSR:ti^sa^ 34 and drive-thru tenninal 36 may 

v.: \: be separated or integrated in any fashioni rUsually, customprs are able to place orders at the 
i : v : ■ - QSRitransaction tenninal 34 in the . store ^as well as .pick up .orders,.in conventional drive-thru 
^ ^ ^rstyle at drive-thru terminal^6^r,j:£ ^v ^ ; *r ^ ;j ; ' ; , rr; -t . , 

;r ; . ^The;QSR.22> may ralso include .^^ood. preparation 'area 40i ;a food preparation interface 42 for 
: .ptovi ding: Order instruction? tQ 0SR^ preparers, a drive-^thru orderrplacement interface 44 
^/i/:.c ^ i- ^tifor placing; drive-thru:orders in a conventiqnal manner,- an(J a customer^position monitor 46 for 
Sf ::o7. ;vv determining, the location or position of a customer in line to pick up a QSR. order at the 
rnt it - ;^ .drive-thru window 36.- -Notebly, the drive-thru and car wash lanes depicted in .Figure 1 are 
; vr:v\~. designed tb controLthe flow of traffic throu^ithej-espeictiye lanes and aid to ensure vehicles. 



and their. ;respeetive transponders, pass by the, v^rious interrogation points in the fueling 



environment as desired. 



Jhe car wash 24 includes a car wash interface 48 that interacts with the customer and controls 
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the automatic ear wash system (not- shown), which may be any suitable automatic car wash. 
Preferably, a customer 12 will be able to order a car wash at a fuel dispenser 18, at the 
' ' ^ ^ ' transaction terminal or register 30 of the convenience store 20,- at the QSR transaction terminal 
' ' ■ 34, or at the car wash interface 48 directly. Simirajrly, customers: are able ito order fast-food 
: ■ - - items from the QSR'22 from various 4ocatibns in the^fiieling environment 40,. including at the 
fiiel dispensers 18, drive-thru order placement interface -44, and the^ih-store QSR terminal 34. 

. , • : Although various overall system md control integration sche^^ four major 

' 'parts of the fiieling envirdnmenti 10 ~ forecourt 16,<conveniehGe store 20,- QSR 22 andf-ear wash 
; : r ^ ^ 24"^^^typicaliy^ iat the Backroom 26 iisirig-a central 

' ^ ' control system SO may ^include any nuhiber of individual controllers from the^varioustiparts of 
' - the ^fueling envirdiiiheht 10 to provide^ overall system control and iintegratioh: CThe,. central 
control system 50 may interface with the fuel disperisers: 18; transaction terminal 30, QSR 
transaction terminal 34 and the car wash interface 48. Preferably the drive-thru terminal 36, 
drive-thni brde* pl^cei^c^^ interface44 and customer-position monitor 46 directly interface with 
. ^ . : .'the^QSR -tefniinal 34 m order to integrate-the QSR furictidns prior to interfacing-with the central 



' ebntrbl sysiefm 50.- However, those of ordinary skill in the art will recognizeiseveral control 
variations capable of implementing an integrated system. Additionally, an- automated vending 
system 28 may also interface with the central control system 50 or directly^ with any one of the 
other areas of the fueling envirohjfneht 10, such as the fuel dispensers 18, in order to allow a 
customer 12 to purchase products from the vending* system ^2 8 at a remote location. 



The present invention relates generally to providing remote communications between the 
customer 1 2'Or' the vehicle H^and various parts of the fueling erivironment briefly described 
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above. . to short,, many areas within , the -fueUng environrnent l^Ox W with 
communication electronics capable of providing; uni- or bi-directional commumcations with the 
customer or vehicle carrying a remote communications device. The conimunication electronics 
will typicedly include a transmitter for transmitting signals to the remote commixnications device 
and a receiver -for receiving signals communications device. The 

remote communications [device also include a receiver and transmitter. The tp^nsmitter and 
■ receiver ^of the remote cornmuriications^cieyice may separately receive and separately transmit 
:signals'in cooperation, with : . associate^ control system o^, may be coiifigure^ so that the 
: transmitter actually operates^ on and - modifies^ a signal ^ 

electi"onics:- in the fueiing environment . 10: The latter eipbodm traditional 
: tratispon4er-type communication systems y^herein the^ may be 

-■^either -passive/or active., v....-., . ..Ji. ■:].: - . ■.["[ :: : r. ? -.-A.^t^^- 

For the sake of conciseness and readability, the term "transponder" will be used herein to 
descrii)e any type of remote communications device capable of, conununic^t^ with the 
communication electronics of ^ the fueling environnien^^ The remote conMnunications device 
^ may^include traditiohal receivers and transmitters alone or iii combination as .well as traditional 
araalsponder electronics adapted .to respond; and/qr. modify: an pr^^^ signal - tp provide a 
transmit signal. . A . hrahsponder^^as defined herein may: provide, either, .unidirectional or 
bidirectional comniunrcatibns with the communications electronics of the fueling environment 
10. 

Likewise, the communication electronics associated with; the? various aspects of the fueling 
environment 10 will be called an "interrogator." : An interrogator wilkgenerally include a 
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transmitter and receiver capable of cdmmuhicating with a transponder as defined above. Please 
^ hbte 'tKat an interrogator, as defined herein, need not contain both:a receiver :and a. transmitter 
■ • for various aspects of the invention;' - ' ' - : . ,.>^^>cxu'HU"i 



Withme^aboveinmind/thefueling^^ 
' ' - " Capability.- These- ihferrogiators may include: • dispensers interrbgators-52,- a. store transaction 
" - interrogator 54, a QSR trMsaction interrogator- 56v a drive-thru^pick-up vintenrogator 58, a 
^ ^ve-thru order iiiterfdgator 60, a^^^ ; As>. shown ip Figures 

' ^ 2B and 2C, the dispenser inten-ogator^^ is^^ generally adapted to conmiimiqate with 
r u veWcle-mouhted ti^spbnders 64 arid The personal? transponder 66 

J * m a key fob 68; a wallet card 70- or any other device-typicallyccarried by the 

customer 12, as shown in Figures 2B and 2C. Figure 2A depicts a- vehiclfe H^Thaving a 



. The levels of sophistication of the vehicle-mounted transponder:64 may vary drastically. The 
' trahspbrider 64 may beUntegrated with.the:vehicle*s main computer and control system, or may 
simply be a'stieker placed on a window or on another part of the: vehicle.- Th'ev^sponder 64 
v may be active orpassive, and may be adapted to^either.^ 

or^cfflry out high-level Gommimications and have the ability to process, stpre.and retrieve 
information. Varibus features" of the invention will be disclosed in^ greater detail. / 



As best seen in Figure 3, a fuel dispenser 18 is shown constructed according to and as part of 
the present invention.^ -The dispenser provides a fiiel delivery. path jfrom an underground storage 
tank (riot shown) to a vehicle 14, (shown in'Figures 1 and.2A). The delivery path includes a 




vehicle-mounted transponder 64. 
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; : * ftieldelivety line 72^having a fuel metering 'device 74. -The fuel delivery line 7,2 communicates 
^ ; > with a filer delivery hose 76 outside of the dispenser 18 and a delivery nozzle/78. The nozzle 
.> r 78 provides manual GontroLof-fo^ 14. ^ . . i 

?x -Jr L::-:r:c :z:.ror^ ^/>::/:m.:^{;; t:,. 't. ;" v-^,;'... . z-^-'.-/ 

^ " / . The dispenser ^1 8 also lincludes a dispenser^^ system 80 havmg one or more epntrollers and 
: L> - associated TOdmory; 82^;^?:The^ dispenser xpntrol 80 may receive volume data from the 

metering device 74 through cabling 84' as well as provide control of. fuel, delivery. The 
dispenser control system 80 may provide audible signals to an audio module and speaker 86 in 
■ f r:i;ordbrto provide various beeps, tonesia^ audible messages :to a customer. These<rnessages may 
C' rin^^lude^ w or " ^ ^ y 

0( iTKe^dispenser 18 is preferably-e^^ such . as a cajrd reader 88 or 

> i u cash lacceptor 90^: along with a receipt printer 92.1 With these options,, the: dispenser control 

t;:.; , system^ 80 may read datai fixDm the magnetic: strip rbf a card inserted in the. ^pard reader 88 or 
■ - < 'receive cash frdm% customer and coiiimunicate such informatron^to the. central control system 

r/::^ n.L:; i>: ' r50':(as' shown :in Figure 1 ), such as the G-site controller sold.-by Cjilbarco. Inc., 7300 West 
r c:: 5 ;orv I Friendly Avenue, Greensboro, Norths Carolina..,:. The central . control. system 50 typically 
:vj : ^.corrtmunicates with a re suchuas a card verification authority, to ascertain 

I axie: ^ ; r;i whether a transaction proposed to be charged to or debited from an account associated with the 
vcz:U v;; : .card inserted in the card reader i88? is authorized, y 

- The dispenser-18 will include one or more types of .displays, preferably one or more 
^ : ' alpha-numeiric displays' 96 together with a high-resolution graphics display 100. The graphics 
display 100 will generally have an associated key pad 102 adjacent to the display or integrated 
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with the display to provide a touch interface. The dispenser may include an additional, auxiliary 
key^-pad: 104^ associated with the -card: readeru88 for, entering . secret; codes; or personal 
identification numbers (PIN's).- Notably, the displays, 96,- lOOr.and key, pads. J 02, 104 may be 
integrated into a single device and/or touch interface. The dispenser control system 80 is 
- preferably comparable to thernucroprocessor-based coritrolsy stems iusedrin^G^ (card reader 
'in dis;pienser) .and TRIND (tag or transponder readerr:iBfdispenser) type,units,spld by Gilbarco 
' Inc. under the trademark THE ADVANTAGE;^ il^uiou;. ^ \ :^; ri:-:^T 

' As :noted|, the cidispenser control systeni- 80::^ include orybe:. associated with tdispeiiser 
communication electronics referred td as interrogator;52 for providing:remote .iirudu^^ or 
bidirectional communications between a transponder and the dispenser. These transponders 
taay incori^orate the Micron: MicrostampT^ produced ■by;Micron Conmi]uiiicatioiis,iInc., 8000 

-South iFederal\Wayv Boise, Idaho 83707t0006. cThe iMicronvMicrostamp™ is an 

^ integrated 'system implementing a conimunications platform refer^^ Microstamp ™ 

standard On a-single CMOS chip. ;A detailed .description of the Microstamp™ engine and the 

, method of communication is provided ;in:its data' sheets.in. this Micron Microstamp™ Standard 
Programmers Reference Manual provided by Micron Communications, Inc, -JFhese references 
and the '.information provided „by Micron jConmiiinications \on : their. j : web site at 
.http://www;mnec:niicronxom are incorporated herein by reference; .Although- the preferred 
communications method includes radio ^frequencies , in the rnicrowaye range, these 
conununications may include other RF, infrared, acoustic or other known remote 
communication* methods acceptable for use^inla fueling., environment..: Additionally, the 
dispenser 18. may include one or more antennas 108.a$sociated\yith the dispenser interrogator 
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" i f; ^Attention is drawn to, U.S. Patent Nos,:. 5,62,1 ,91 3;-; 5;608,739; 5,583,850;. 5,572,226; 
iu.) ;. r: .K5^558v679; 5,55^780;. 5,552^743; 5,539,775; 5,50Q,650;; 5,497,140; .5;47g^416; 5,448,1 10; 
c^-'l : ^ . 5,365,551;:: 5,323, 150^:3^ owned by Micrpn:T€^hn^^^ Inc. jthe. disclosures of 

V i; ; /: which. are incorporated herein^ : ; :^ . ^ . : r i;:' 

Turning now to Figure 4A, the preferred embodiment of a transponder is shown. Transponder 

; r - ;v comnaunication electronics 110, ;adapted: to provide r^ with; the various 

,1/ ' / interrogators, include a transmitte^^^^ 118, 120. 

: ano n :^^TTie^^ and r^sceiyer 11^ operate tp:t^ from an 

3 tt ; . rv inten^ogator.T The commim^ 122, a 

: V . :^?^ c necessary 

/v 1 ' ' ^ to: , operate the communication electronics 11 0 and opti cryptography. electronics 112, 

:r> : - j Serial- cdnmiunicationsu between :>the. communicatioafie^^^ 110 ^and jcryptography 

zur-f).' o w;;decdr6niGS-112 is provided via the rinput/output (I/O), ports 13pr-:M^ assiociated with the 
i^.^xr^: j.-ib ?respective electronics. ^The communication electronics 1 10; provide a si^al from^a clock 132 
L ; I u vi : / to thei l/O port 140 of the ciyptography electronic 112;i The cryptography electronics 112 
■ : ; ■ u include at cohtroUer 134, memory 136; and -software 138:necessary to encrypt and decrypt data, 
r . : r i as well a&provide:any additionaI.opei3tions. Theimempry 126,. 136 may include raiidom access 
.;riiem6ry ^(RAM),> read only f memory: (RQM),; or a; combination thereof Notably, the 
0! ' ; . communication controller 124 and the cryptography controller 134 may be integrated into one 
;^ controller. . Similarly, the software and rnemory of the communication and cryptography 
: . . . ; modules may be integrated or embodied rinhardw^^^ > - , - , : . , 
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- ' • A's*^hbwh in Figure 4B, the conrimunieation and~ cryptography electronics;- as/weil as any 
' ^- • associated controllers, may be integrated into a single controller system. and/or ihte^ated circuit. 
'In-stich cases, a single' controller 142 is associated^with mtemfory 144:^ 146 as 

necessary for operation. In such an integrated systeni,' the- controller. 142 ^^w^^ out any 

cryptography functions as well as any other functions necessary for operation. 



" '* ' '* In the preferred embodiment; the conimu^ 142'specifrcally pr^ovides a 

■ - ^spread-spectrum prbfcessor assOT^ 144 
■■■'■"^ •''includes^256 bytes of RAM'. The'receiver 116;operatesincoiijunction\vife 
' ' ^ : ' \ - pi-dcessor arid is capable -of receiving direct sequence, spread-spectrum signalsihavingia center 
>frecjuericy of 2.44r75-GH2. >The transfl^ is preferably a DPSK modulatedr.baGk-scatter 

' ^ • trarisfnittef transmitting dififerentialphase-shifl key^(DPSK) modulated: back :scatter at-2.44175 
GHz with a 596 KHz sub-carrier. The various interrogators in the fueling environment 10 are 
• ' • ' ^ adapted tb'receive ahd'transmitfthe signals to piroperly conimuniGate with the transponders. For 
■ additional' -infdrmkiori oh^ a trmsponder/inteitogkor -system -providing -for secure 
' transaction's betu'een a transponder' and 'a host authorization system through va dispenser, 
' attention- is' drawn to US application Serial Nd:v08/895,417 filed July :i 6vt 1997, entitled 
' ■ CRYPTOGRAPHY SECURITY FOR REMOTE DISPENSER TRANSACTIONS in the name 

• of William S. Johnson, Jr.; US- application "Serial No. 08/895,282 filed. July 16, 1 997, entitled 
MEMORY AND PASSWORD ORG ANIZATION ' FOR REMOTE r: DISPENSER 
TRANSACTIONS in the name of William S. Johnson, Jr:; atnd US .application Serial No. 
' ^ ' 08/895,225 filed- July 16, 1997, entitled -PROTOCOL FOR REMOTE DISPENSER 
TRANSACTIONS in the name of Williani S.-Johnson, Jr. The disclosures of these applications 
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^areincorpprat^^^ - , ; ■ 

v ^:„ligMS§.5 shpws a basip.^s^^^ dispenser electronics ^yherein a dispenser 

r;, ' Gpn^oLsyste;m:80 82 ip, interface with the 

V : ii pentral;Gpj^^ 146. The dispenser Cpntrpl system 80 provides 

[ jL^grapMcalvm 1;02 and display, ! 00, Audio^yideo .electronics 86 is 

- f:vi , ^,.adapted.to mtprface with^t^ dispenser control system,80 and/or. an. auxiliary au^io/yideo source 
156 to provide advertising, merchandising and multimedia presentations to. a customer in 
addition to basic transaction functions. The graphical user interface provided by the dispenser 
. j v /c i: allows, cpstomers to purchase goods .and services other thaii fuel at the disppnse:r. The customer 
\n'^ . y_ P^.9ypVirGliase car wash and/pr order food .from the QSR whilerfiieling the vehicle. ^Preferably, 
p \ ;r r the-customer is provided a video menu at the display 100 to facilitate selection, pf Ae various 
: .\\ ; 1 services,- goods and food; available for purchase. The cardreader 88 and cash aqceptpr 90 allow 
r-.,- >;^ ^- the -customer 4p,pa^ anyrof the services, goods or food ordered at the dispenser, while the 
;v y .o vprinter ?^^ will prpyide a written record pfthe^ dispenseir contrpl system 80 is 

.-.v I iH, jpperatively associa^^ a disposer. -interrogator ,52, which has a, receiver .142 and a 

brni ''\ ; trammitt,er,|44. The receiiyer,^^^ transmitter typically associate with one pr more anjennas 108 
al-f IP P?^^^ with a tr?uisponder. The dispenser control system 80 

r : -i : communicates with the central control system .50 in the backroom 26. 

, , In like fashipn, the convenience store transaction electronics shown in Figure 6, and more 
: specifically the transaction. terminal register 30, -include. a store. transaction controller 152, 
associated memory 154, the interrogator .54, . and, a display .and key fjad 1,50, 160 forming a 
transaction terminal interface. The transaction controller 152 interacts with the central control 
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system 50 through the central site control interface 160. The interrogator 54' includes a receiver 
162 and a transmitter 164, both of which are associated with one or more antennas 166. The 
' ' transaction terminal 30 is adapted to provide typical transaction- functidris of a caish register and 
' ' a card atithorization terminal in addition' to conMriiimcatirig^ with tr&spdridef ^ within the store 
^ ' • ahd/br proximate to the terminal. The cbmmunidatioris' between the tr^spohderaiid the store 
' transaction terininal are generally related to' trdrisictibhal a^^ and 
' ' ' ' mohitonng, althbiigh* other feaitures will become apparent to those skilled in the artmpon reading 
this disclosure. ^ ■ "" .^-^.-^-vr --w 'hy/^iy.j O' -^c' 

^ ' - '^^ Attention Is now drawn to'Figiire 7 and the schematic outline of the'QSR electxoriics shovra 
" ^ ' -therein.' The QSR win' geneMly have a controller 168 and associated xneiriory l70xa^^ of 
'-^ " ' interfacing with the central controtsystem '50 thrdugh'^a central site contrdl iriferface 1 72f As 
witH many QSR's/a' ti^ 176 and 

display 178.' The QSR transaction terminal 174 is used by a QSR operator'to take customer 
' ^ orders 'from within the' store in convehtidrial- fashion; ■ The^-orders' are either ^verbally or 
eledtrdnically cohuhuriicated to the food preparation area 40 through the QSR'cbhtroller 168. 
" The QSR transaction terminaH74 is "associated with interrogator 56 having a' receiver 177 and 
a transhiitter 179 associated with dhe of more anterinas' 175. The food prepsOration area will 
typically have a food preparation interface 42 having a display 180 arid a key^pad'182. The 
food preparation interface 42 may be a terminal run from the QSR controller 1 68 or may contain 
a food preparatioti controller 184 within the'food preparation interface 42. However the system 
is arranged, order information is passed from one of the order interfaces to the food preparation 
display 1 80 to alert food preparers of an order. - * • • " 
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In a. QSR. embodiment providing drive-thru .capjabilityv a remote ^order entiy interface 186 is 
f provided. The oxder entry interface 186 may include a simple menu board and ^audio intercom 
' V ' system^rl 88, or in a more /Sophisticated eqibodiment, may prpy ide for bi-directional video 
, ]' intercom ustog the audio. interc^ 88 and a video system 190 allowing liiie custorner and QSR 

,1,:: operator to.; audibly and^ visually , interact jWjith one another during order .placement, ,The order 

i 

, , = entry^interface 186 may also-include^an interroga^^ 60 having a receiyer. 1 92 and a transmitter 
: ;>194, associated; with-one or.; m for communicating with a transponder of a 

customer when the customer is placing an order at the order entry interface 186. 

Typically, jorders placed at the order entry interface 1,86 are sent to the order pickrup, interface 
! 196# which is- normally situate^ pick-up window 36 ?it the.end of the^ drive-thru 

Lc:laile. NThe- order, pick-up audio ^system 198 to. provide , the audio 

; . intercom and.an optional video system 200 if yideamtercom with the order 186 
> Vjs desired. The;;order pi^^^ has. an associated i^^terrogator 58 having a 

i jeceiyer^02 and ajransrnitter 204 associated with qne^pr mpre antennas 2p6i, ■ . 

Unlike existing QSR*s, ,the}presient Jnyenti^^^ customer position detector 208, 

preferably placed somewhere along the drive-thru lane to detect when a customeras at or is past 
that position en route to pick up an order, which may have been placed at a fuel dispenser 1 8. 
; The customer position detector ^208 is associated \^5ith the drive-thru position interrogator 62 and 
-includes a receiver 210 and a transmitter 212 associated Avith one or more ante;nnas 214. 

: : Figure 8 depicts the basic outline of the car wash electronics, which includes a controller 2 1 6, 
. : memory^2J8, a key pad 220, a display 222 ,and the interrogator 5L The. key pad 220 and 
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' display 222 combine with the control ler 216 to provide a-'ciistomer interface 48. The 
- '^^ ' inteitbgator 51 includes a receiver 224 and a'^transniitter 226 associated with- one: or more 
' " ' ariienhas 228. ' AdditidnaUy, the car wash Gonti-dller'» 216 pireferably commUnicates'with the 
^ ' • ^ centrall control system 50 in the^store via a central site tontroPinterface230. *'The interrogator 
.r,., . ' 51 ' will typically conimuiiicate with a customer trahspwMef ttf autoriiaticall^^^^^^ a car 

; wash previously paid for- at the dispenser or iii'side the^store:^ -TO to insert 

* • • a sed-et code or other information to select a type of-wash or othenvise -a^ the bar wash. 

Figure 9 generally depicts the central control system 50 found in the backroom 26 of the fueling 
- -^^'^ - ' eriviroi^ TKe central Whtrbr 50 may include one- of morfei w^ 232 

^ ' associate vvith membiy^^ 234: i The tehtral control system 50 may include multiple interfaces 
" 'with tKe- Various areas in the-fueling envii-onment lOV' These ^m^^ 
' ' interface- 230; dispenser iiiferface 146/ QSR inteiface'n 72 and the' vendm^^ 236 
* cbnriecte'd to an automated vending niachine 28. Additionally, the central cdntroUer 232 may 
have a dedicated network or authdrizatiori ihteffaLce 238 connected to a host transaction network 
94 for authorizing credit and debit transactions and the like. An Internet interface may also be 
• provided for transactions and cither information relating to operation, Advertising/ merchandising 
and geriefral inventory and management functions. r*^ 'or^- ': "^-^ 

The'Medicated authorization interface and/or Internet interface may operate on-aMedicated 
service line or a telephone^system 242. Furthermore; the central control- system 50 may have 
a direct operator interface 244 associated with the controller 232 to allow an operator to interact 
with the control system. In more advanced embodimehts, a central positioning interface 246 
' ^ * • associated" vvith^ multiple ant'ennas 248 may be used to deterrhine transponder position and 
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locatiGn throughout the fueling environment.:' Those skilled , in the aiit will »be ^aware of a 
-multitudes of positioning * and: locating i techniques, such as triangulation,^; wherein various 
; characteristics^ of a i Signal ! emittedi .from ;the, transponder . are measured : and monitored to 
determine movement as Wjcll as ;preeise location. The antennas 248 associated with the central 
.positi(ming interface:246 may take the in conjunction with, (the various antennas 

*r throughout ther fueling environmm^^ and monitor movement of the transponders in the 

"fueling enviroimient. Attentioni^is 'drawn , to US application: Serial No, 08/966,237 entitled 
TRANSPONDER DISTINCTION IN A FUELING ENVIRONMENT filed November 7, 1997, 
iiniJthe :name. of WiUiarn^S. ■Johnson- Jr.;- and US^ application Serial^ No, >08/7.5 9,733 filed 
. Decernber 6, 1996,' entitled INTELLIGENT FUELING in the name of Hartsell, et aL The entire 
7 ^disclosure of these two patent applications^ is incorporated, herein by reference, u : 



Multistage Ordering 




" One of the many unique aspects Df the presentinventionis; providing for monitoring customer 
. positionr throughout /the fueling: enyirorm^ associate ordersjplaced at the fuel 

* dispenser with the particular customer Uiatjplaeed theorderat the appropriate r;efeeiving point, 

such, as the QSR drive-thru terminal and window 36, QSR transaction terminal. 34-in the store, 
;.or,vin- the^ case:;of a car: wash, iat fhe car iwash interface 48. vln addition tOrassociating the 
' .customer picking up the orderrwith the appropriate order, :the QSR can monitor or detect the 

position of the customer in the* drive- thruijine or elsewhere in the fueling environment to 

determine when to start order preparation. ' - 

For example, during :the fueling. operation, the Qustom^r may decide to ordera few items from 
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the QiSR menu displayed at the 'dispenser 18. As the customer enters the order,:tiie order is 
' * - associated with the transponder carried' by the customer or mounted, on the customer's vehicle, 
j vThecustortiefmay choose to pay for the'order aloiig- with the fuel at the^dispenser; at the order 

: >i; v : . pick-up place at the drive-thru window, or atorie^of thfe in-storeregisters'associated with the 
' >■ - QSR or ^the convenience store; :Contiriuing>with bur' example: md assii^ 
■ • ^ paid for at the -dispenser along with t^^^^ 

drive around the fiiel station store^ along the^^drive-thru liane and. pass: the customer position 
/ ' - monitor 46. As die custoiner approached the'custoitief positibri^m^ drive-thru 
■ position interrogator 62 will receive a signal from 'the customer transponder the 
'} dustoriier is at a known pbsitidfi in the drive-thhi lane; -At' this point; ^the QSRf control: system 
168 will aleirt theJfood preparation are^ to lirepare the order and indicate to the orden pick-up 
interface and controller 196 the position of the customer in the drive-thru lane. Once the 
customer reaches the order pick-up window, the order pick-up interrogator will;determine the 
presence of the customer transponder and associate the customer's order accordingly so that the 
" ; drive-thru window dperatbr can/deliver'the freshly:^prepared order to' the correct customer. 
- ^ . Associating the custdmer with the appropriate order inia fueling: environment:having a QSR is 
' - quite difrerenr;fr6m traditional QSR driye-^thru systems. With QSR's in 'a. fueling .environment, 

- ^ * • orders" fof pick up atthe drive-thru window, or within the store for . that;'matter, may be placed 
in ai^different sequence than the sequence in which the orders are actually picked up.- .The reason 
i /" • ^ 0 for thb possible discrepancy'between order placementand order pick up arises ^because orders 
can be placed at -several locations, including the fuel -dispenser, and the traditional order entry 
interface 44. In particular, those customers placing orders at the dispenser .will most likely 
intermingle in the drive-thru line with those placing orders at the order entry interface 44. The 
- ' . 'r. ^ present invention uses transponders -to appropriately.- associate . orders placed, at different 
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locations vvith the appropriate customier at a jcpmmon pick-up location., , , ...^ ■■ . 

With this in mind, attention is drawn to the flow chart of Figures lOA and lOB representing the 
" ' ^ ^asi'G flow of various multistage ordering processes. The process begins (block 500) when the 

• ^ ' ' ^ dispenise'r interrogator 52 receiyes a signal|from/a traiisponder 1?, 14 and the dispenser control 
j/-.:r*y: i system 80 fdrwards;trarspoEder identifioation indicia (ID) to. the central con^ol system 50 for 

- • ^:v>aiithorization^(bloGk 502).^ Authorization may occur locally atthe ceritral site controller 232 or 

u at^renlbte hast authorization network;; 

'^ r' V rLiorOabcdum^ i can either be transmitted with the transponder ID pr stored at the 

i.j.: : i^iu^/^nti'atcdritrGl^ system 50;or the host network 94, iii association with the trai^sppnderlD. In the 
:u I - ^o iattef^ caSe, either the host network 94 or the central control system 50, will associate the ID with 
:^ =-i: ;r: '; the stored ^ccountrlnformatiOT the^ transponder based pn^the ^correlated 

account information. Preferablyythe transponder is readtand authorized, as^^^^t^^^^^ and/or 
vehicle approaches or initially stops at the fueling position and preferably, at least, before a 
- ' transaction is initiated to increase: transactipn effipiency; As the custqpier fuels;. tfe^^ the 

,C}i c ;(JispeMer may display'tvarious types of infonnation including advertising, suid. inst^ 
Oc iTifdrmatiort,^ Preferably, the dispenser 18> will ;d[isplay options ;for<3r^^ from the 

: ^QSR or Ordering a car wash at the car wash 24 (block 504). IJhe dispenser 1 8;.will determine 
::i€ T; /s:;^ ; rwheth^r^ail order is placed (block-506). The dispenser 1.8 will receive^ any, orders placed by the 
customer (block 508) and associate the order with the transponder in some.fashion (block 510). 
Typically, the order is associated with a transponder by (1) associating the order with the 
■> ^ transponder ID at:one of the control systems, (2) transmitting and storing a code associated with 
- ' the order on the transponder, .pr (3) actually storing the order on the .transponder. Those of 
' ' ^ ordinaTy. skill in the art will recognize that~there are rqany variations available for associating 
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an order with a transponder. These variations are considered within the scope of this disclosure 
and the claims that follow. 

Although' there are various options, two general methods 'for associating^ an order with a 
transponder will be discussed below/ With the ;f^rst,•^no; ;information-:is.it^ to the 

' transponder relating to the order. liistead/th&blectronicsvat t^^ 1:8,. central control 

"system 5G"or the QSR 22 stores-the order 4nfoniiatiori- and associatesLthe.^.o^^ the 
transponder ID/ When one of the interrogators subsequently: reads .the- transpon^^ the 

' ^ pertinent 'system will 'correlate the order- with the transponderaD. 'The;Secon metho.4 involves 

' Wntihg infohnatibn to the trahsporider-iat the dispenser 1 8 and subsequently'transmitting that 
ittfoririatioh td one of the system interrogators^ for authorization or order identification. The 

^'infdnhation written to the trmispbnder'may^farige from a code for identification authorization 
purposes to the- eoirip^^^ * * '".a * : - '^o:^*^ 

' ' ReUirniiig- to Figure 1 OA, the basic flow of both of the above-discussed methods^ are, shown. In 
^' cases where one of the* control systenis associates^an^order/based on th^ transponder ID, the 
customer oMer is' transferred to the Q through the central. controKsystem 50 

• '-(block' 512). The'dispfenser 18 will effect payment for the transaction (typically adding the QSR 

purcHase total to thefueling charge) and the QSR controller 168 will alert the.foGd:preparation 

* area to prepare the order (block 514). ^ ' r " ' . :r . . - . . ^: : 

■ In a basic environment, the QSR order pick-up interface.! 98:will monitor for the presence of 
a transponder through the drive-thru pick-up interrogator 5 8, or the in-store QSR transaction 
terminal interrogator 56 '(block 516). If a transponder: is not detected, the systems continue to 
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r ' ' nfflbnitor for a transponder (block .518). Once; a -transponder is detected^ ; the ffanspQnder ID is 
= • received (bloGk 520) and the transponder ID.; is associated: with the appropriate order (block 

.;v522); :At this pointV the QSR, operator: located at the pick-up window or the in-stpre transaction 
' / : tenitinal is^inforniedi of thei order* correspondi to .the customei: at the vv(indow or terminal 
(bloekv52'4:) and the^eling and;retail transaction for that particular customer ends (W 526). 

:r; J r v-^jtematively- concern customer ^places an order and the dispenser 18 receivies the order (block 
/iu:;r508), ^and the; order is associated^m :510), the dispenser 18 may 

^ 0 transmit order indicia, such as a code for the order itself, to the transpondei;- for storage (block 
/■ ^ O : 528): vNext, the-dispenser l S will effect payment for the transaction as discussed above (block 
vj: r„i;530). - In:the3mpre basic embcwliment discussed above, the QSR interrogators^ associated with 
the QSR window or in-store termmal will monitor for the presence of , a transponder (block 516 
and 518), receive the transponder order indicia (block 518), and associate the order with the 
1.;; indicia Teceiyed'froni the :transponder'(block 522).: The operator is then-informed of the order 
. : A^^fbr^batp : : - ' . . :v? m;.' r 

J '"v.'i; ' : 4 In acny of:the above embodiments, :the customer position detector 46 may be; usedjto; alert QSR 
r operators off the approach and location in the drive-thru, line of a particular customer. For the 
sake of clarity, the process of Figure lOA only depicts using the customer position detector 46 
in a process where order indicia is transmitted to the transponder. Please note that using the 
u } a. ' K eustomer position detector 46 may be used;in any of the embodiments, as those of ordinary skill 
: ^ ;/ in the art will appreciate] : ? . ' , : • : ^ , . 

.* . ^ ^ Once the order is placed, received and associated M'ith the transponder jn normal fashion (blocks 
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500-5 10), indicia of ihe order is transmitted to the transponder (block 528) and the' transaction 
'•is 'effected (block 530) in normal fashion. At this point, the customer position detector 46 will 
' ' -m^ for'th'e presence of a transponder via the:interrogator 62'(blocks 532vand 534). Once 
^ • ^ a transponder is detected, the cuistomer position detector 46 will forward the transponder indicia 
' '- to the food preparation^ area 40 through- the-QSR/cohtrollerJ lOS.rrThisia^^^^^ food 
preparation operators to timely prepare a customer order based on the customer's approach to 
' ' thepick-up^windowXblock'536). This iiiformation may also be sent to the .pick-up [operator to 
indicate customer positiort. The customer will proceed ;along the^driveTthFu larie.\until the 
" • -. pick-up window is'^ approached where the. transponder is; detected by athe orderlpick-up 
'^interrogator 58 (blocks 516 and 518). The transponder ID or indicia is received by the QSR 
- 'electronics, and the operator is informed of the-order.corresponding ito the customer at the 
^ ' ^- ^= window^(blocks^ ^i:^ r . U. ; v jn ' a . ^ - is.J^ 



Although there are" numerous variations to multistage-ordering; ;the * importantraispejcts of the 
invention are associating a transponder with an ordcDplaced by a customer at the;fuehdispenser 
and subsequently using information from the transponder to reassociate the order with that 
particular transponder. Optionally, an additional interrogation stage may:provide:a further alert 
to a QSR operator of the approach of a customer to. initiate food preparation or simply indicate 
the position of the customer in line. - . ■ . . . \. j i 



The multistage ordering works* equally welhwith QSRs^and car wash systems, - When a car 
wash is ordered at the dispenser, the particular car wash ordered, is associated with the 
transponder at the dispenser and subsequently reassociated when the customer approaches the 
car wash area^24 ' and is interrogated - by * the car wash interrogator 51. -. In the preferred 
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\: \,.r ' • embodiment, the dispenser operates in conjunction with the central control sy.sten^.S.O^ to provide 
- v authorization of the car wash purchased.at the dispenser, , When the custonier is,at t^e car wash 
o : :r ;: i 24, ^the .customer's transpondej^^^ for an ID or ^.code, .which the c^ >yash controller 

■\{\ and/or the central r control system^ 50.^ If additional security is 

' M: necessary on.any gf these embodinients,. the rcustomer may r^^^ indicia, 
' jwhich they:; are .required rto en^^^ the corresponding goods or.^^^^ are 

^ i n ^ r , EurthermQre^jthe fuel dispenser 18 is. not the only point of sale.wh^ere ordermg niay take place, 
. j;A custonier. ; haying a may,, for instance,- order a^car . wash, in c with 

. r , jplaeing i an iorder at ^the inrstqre QSR terrnin^ or the copvemenqe, storje terminal while 
ry \i r ? :purchasing.fQpd-or,pther merchandise.,- The interrp^ at either of these terauna^ can just 
'':x.k. t r bas' easily assQciate the car-wash-with the customer transponder and opemte^ through the central 
control system 50 to subsequently reassociate the customer .and the car wash ordered at the car 
wash interface 48. The multistage ordering disclosed herein provides a solution for keeping 
;'r M*: 1 transactions in %fueling; environment where custpmei:,orders are picked up in 
i : ' > locations separate fromrwhere they ^are placed and very likely may not be picked up, in the order 
they'Were^placedv;::^-..-. ... ^- . /• ^ v ..^.v^;- 

Loyalty-Benefits 1-*:.:.^^^ 
• r The present invention may.also be configured to provide various typeS; of loyalty benefits based 
. ; on pastand/or current, transactions. Loyalty benefits will be.proyid.ed to a customer in order to 
r . encourage subsequent return to a particular fueling environment or one of an associated group 
. - . of environments... The^benefit niay. also enc^^^ 
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the current- or a subsequent trarisactioh?- The benefits may include cash- rebates or- discounts 
' ' proviiding a type of electronic cou^^^ A 
loyalty point may be earned by a custonier for each trimsketiori, transactidn'-a^ or type or 
' ' ■ ' quantity of a particular prdduci or service/ For example, a loyalty point may be eartied for each 
' ^gallon of gas purchased or for a fill-up irequiririg dght or moire gallons of^gas: The store 
Operators have tremendous flexibility in' determining thef Variiius critena for earning loyalty 
points. Additionally, the loyalty benefits or points are preferably redeemed by a^ customer in 
part, or in whole, on subsequent visits to the same or an associated fueling environment. 
' ' - ' Redebming points at a subsequent transaction- provides an incentive for to 
' ' '^^ environments pinicipa^ Although redeeming points on a subsequent 

^ purchase is 'prefOTei hehefits- may be made iinihediately available based solely.' on >the current 
' ■ ' tmnsactioti; Furthermorb, the benefits may be based upon cufrent and -prior transactions, and 
0 . : N allow for both current aiid subsequent benefit. The basic^fl the prbcess for providing such 
' ' ' benefits is shown iii Figure KJC- - - ' * - ' ^-'i' • 

' ■ ' • The' process begins (block'540)'When a transpbrider is interrogated (block ''542).-^ Preferably, 
^ ' * ' indicia, ihfcluding identification indicia; is received from the transponder (block 544): Once the 
relevant controller receives the transponder indicia, one of two events typically occurs. The first 
option is to receive loyalty information, which is included in the transponder indicia, directly 
from the transponder. Optionally, the controller may use the transponder-indicia; preferably 
" identification indicia, to look- up benefit information, including loyalty points, stored in an 
associated' database anywhere within the fueling environment or at a remote network (block 
' 546). Thus, loyalty information may be stored on the transponder and transmitted to the 
relevant 'confirbl system or accesised from virtually any location 'based ''on some i>'pe of 

BNSDOCID: <WO_99ie701A1J_> * * - 'i ^-O ^ ^ ' -'-J 



?r ;WG 99/16701 , PCT/GB98/02869 

34 

: identification provided by, the transponder, r^: ^ , . / 

At -this point, :the^Gustom.ec is engaging- iri ia transaction and the; relevant control systems will 
monitor such.transaGtion (block 548) and detem benefit based on the 

xurrent transaction (block 550)i :If a benefit is .tp_be provided based on : the; current transaction, 

' the:cQntroller»will:4etermine:^h^^ apply the current benefltrinfprnijation (block 552). The 
controller basically;has jtvvQ options,: The controller may store Aejbenefit information on the 

. transponder or the jeleyant: database<block 554)vOr appJy/the-ciiiTent benefit infonnation to the 
jcuirenlitransaction (bl^^ : ■ . - ;i ; r :• ::v r 

Regardless of whether a benefit is provided based on the current transaction, the controller will 
^preferably determine whether or not tovapply a stored benefit torthe current transaction based 
>on? prior transactions (block 558). If a stored benefit is not available or the jcontrolier is not 
adapted to provide: such beneiivthe process ends .(block 560). If a stored benefit; is available 
for application .toithe currgnt transactiony the transaction is updated and the appropriate database 
; in the ^transponder ,or associatedi/with the {Controller is ypdate4 (bl^ Typically, the 

. -.benefit is; applied to the eurrent;triauisaction at this time,- and .the process is ended (block 560). 

The loyalt>' benefits capable of being provided by this, process allpw- tremra and 
i - automatically implement incentives to increase customer Royalty and improve business. 

Cash Customers i 
. Another, important aspect of the present invention is providing refundSvand,, loyalty points or 
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benefils lo cash customers. Traditionally, "service stations were not able to ^ monitor cash 
transactions or cash customers for merchandising efforts or to provide these customers with 
'benefits that- were provided to card customers. The card customers- provided the service station 
operators wi th infonnation to determine what types of purchasing acti vities specific customers 
had in addition to providing the customer with vafioiis benefits' based: on prior ^purchases and 
transactions; For example, a system comparable to tihe^^ alone or in 

^ conjiinction with a remote "Host network- 9^ cbuldctrack'-customeripurchases' and provide a 
' benefit based on a- purchase - tj^e or an^ amount of ^ of purchases.'^* Prior to applicant's 

invention, cash customers were basically "invisible" to these types of merchandising aspects of 
the fuel station environment. 

■ Additionally, efforts -have beeri'-rhade to provide cash acceptors' at the fiielr dispensers 18 to 
enable customers to pay cash at the dispenser in ord'er to^expedite the fueling transaction for the 
beiiefit of the station operatdr-and customer; The difficulty in using cash aeceptdrsas providing 
-the' ciistomer proper change when the aniount 'of fud dispensed diffe from the cash amoimt 
'^ihserted-into the cash acceptor 90'.^ the fuel dispenser 1 8 is a sophisticated instrument, 

it is 'hot economical to- ftirther include a 'changfe- machine a^ of each 

dispenser. Thus, cash acceptor technology has not caught on in most fueling environments. 
Furthenndfe • requiring'a customer to ent6r the store to receive his or her cash refund or change 
defeats the purpose of paying at the dispenser. Similarly; since the customer^s-vehicle tank 
ullage is unknown, fueling to a prepaid dollar amount is often impractical and inconvenient to 
the customer. - ' * • 



The present invention provides a solution to the above problems by keeping track of cash 
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customers and their respective refunds and loyalty points using transponder technology. A cash 
customer either carries a transpondenor has a transponder mounted on his; or her vehicle, and 
^tfte transponder is used to associate any refunds or loyalty benefits with . the otherwise invisible 
c^ customer: ^ The customer may use the cash acceptor 90 of the luel dispenser ;1 8 and receive 
; any change as] credit : on or: associated with; the transponder. ' The transponder may simply 
- provide^ an lE^and & or remote host network 94;.will keep track of 

the refund assodated with that ID forilater credit: Alternatively, the ^refund amount or credit 
may be directly transmitted to and stored on the transponder wherein that amount is transmitted 
^ to a dispenser'foricredit-on a subsequfeiit^fiielmg transaction orto a cash dispensing machine at 
^the^'site. -y.'^ic -nk .[v- < -.It ■^:^;>r;-^ .r- \ .'s:-^.. /: l' > Z'hc 

' With this^iiivention, customer'loyalty: and merchandising programs are made*availabie using a 
'tirahsponder associated with a cash customer. .Whettier ther^customer pays at the dispenser or at 
one of the registers inside the-store, interrogators placed at the- dispensers; registers or anywhere 
" else in the store can interact with: the Qustomer^ transponder in order to keep ^tracfc of loyalty 
points/- benefit information or simply monitor the customer's ^purchasing, habits. This 
irifbrmatiori is preferably stored at the ce control system 50, at a remote host network 94 
orxiirefctlyt^n the transponder. : - , - ^ 

Attention is drawn to Figures^ 1 1 A and 1 IB depicting a flow chart representing basic interaction 
' with the transipoiider of the cash customer. Typically, a new transaction:begins when a cash 
> customer having a personal transponder 12 or vehicle mounted transponder . 14 drives up to a 
fiieling' position at one of thei dispenisers 18'and begins fueling (block . 600); The customer will 
generatiy start ' a- new transaction^ by beginning fueling, (block 602). : . This is typically 
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..accomplished bv initially interacting with the.fuel dispenser user interface comprising the key 
ipad ahd display 102, lOO to select a cash or credit.transactioriy The dispenser control system 
80 will ' determine iff. the customer is making a- cash -transaction (block .604) and relay that 
information to the central control system 50,- Although detennining:whether.ornot^th^ customer 
is conducting a cash transaction occurs at the;beginning of the:ftieling;process'in.Eigures 1 1 A 
and LIB, this determination can bemade anytime:during.the fuelingroperation;^ virtually 
any payment location, including the register:or:frajisactiori!terminal 30,-in the store.:; 

:At this.point^ the dispenser control system 80, operating in „conj unction with the dispenser 
interrogator 52, will retrieve the transponder ID (block 606). The dispenser cpntrol, system 80 
and central control system 50 will operate to retrieve information relating to prior transactions 
h which may affect- the current transaction.- This information:may>be cash refunds; from previous 
-transactions^ credits: or loyalty points, or other/benefits based onvpripr/.transactionsr These 
' benefits - may include electronic, couponing; : wherein ^ discounts, for. fufure purchases may be 
provided:.:for any- variety: of. merchandising or; marketing, reasons., . Depiending . on system 
configuration;. ;this. information may be stored. on the transponder, or; at. any-. of, the control 
systems in the. fueling environment, such as the central control* system,an addition to being 
maintained at a remote host network 94 system communicating- with other stationso When the 
information is stored on the transponder or at the remote network, loyalty programs and reftmd 
data ismade easily attainable by other- fueling environment systems. :ThuSi the dispenser 18 
may retrieve prior transaction information from the transponder (block 608) or retrieve this 
inforniation from a-database stored at one of many control systems.associated with the dispenser 
(block 610). Regardless of system architecture- some. t>'pe of identification indicia is necessary 
to associate 'ra . particular: i: customer's. :informatiQn.vwjth a conrespondi.ng transponder. 
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J * : Subsequently, one of the controllers associated, with the dispenser such as the dispenser control 
- • . system 80, convenience store transaction controller 152 or central ,site. controller 232, will 
'1 ■;:):: ^ determine^a^ (block 61 2);. -The controller will apply any prior refunds, 

^ - : : - loyalty points or benefits the^custoniLer has accumulated due to the current. transaction and/or any 
prior transactions (block 614). A new transaction total is then determined (block 616). 

(i Nextv at -one. of the in-stpre registers,' -such ,as,>thie in-s^ore transaction 

' :iT;iterminal 30;^^-^^^^ of the dispenser, 18 (block 618). Notably, initial 

^ ' > A . idispenser authorization may ^depend upon receiving, to^ cash payment at the beginning of the 
^ v ^l- K .fueling operation. and;brf^ ;The, dispenser. control syste^^^^ of the 

. a : r ,:/:Aassociated,controllers, wiU subsequently (determine a refund ampunt and any loyalty points or 
benefits accumulated based on. the current transaction and any earlier transactions, accordmgly. 
The station operator has tremendous freedom in determining the criteria for issuing benefits and 
: ..::r points based on a single transaction or a series, of transactions. Depending on whether the 
" dnforrriationds stored directly qn a .transponder pr elsewhere, the refimd and loyalty information 
:i onmuSt- be transmitted to the transponder through the- appropriate interrogator,^ such as the 
r cck 1 - ^ dispenser interrogator^52 or thepstore transaction interrogator 54. The appropriate interrogator 
; j ./c-^ . pHmarily depends on .where the actual; cash transactip If the information is not 

: drr'/ stofed on thcitransponder, the information will^be stored at one of the local control systems or 
■ r : i the host network 94 (block 624). Once the transaction is over, the system will begin anew by 
waiting for another transponderrcarrying cas;h customer (block 626). 

i . : Diiscount For Transponder Use . ; . : > ' ^ ; 
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Another aspect of the invention is providing a system capable of: applying a discount to a 
' tf^sacti'o'n when a transponder or other preferred method of payment is used. : The system is 
preferably adapted tb provide benefits or discounts to- a- transaction} when a-trarisponder is 
- • a^ociated with tKe transaction to ^encourage transponder userwhile avoiding cash, payment or 

- other less desirable payment niethods: = ^ - -.^ ^ / r.^: "r; r 

' * ' Attention is now directed to Figure 1 IC where abasic process for discounting a- transponder 
' - -related transaction is shown: As the process be'gins' (block 630), a transpohderas interrogated 

" -^-^ (blobk'632) and transponder indicia is received by 'one ^df the. control systems in . thejfue^ 
* * " ' environment (block 634)/ The 

v v. ,' will ultirhately deterniine What type of method will be- used for the transactionfand what, if any, 
' • discourif Will bei prov — 

• Initially^'the contror system will determine whether or not a . transponder isnbeing used in 

- -association with the ti-ansactioh (block 638);rlf a transponder is being used,- the control system 

will provide a first discount rate to all or a portion of the transaiction. (block 64Q),iand proceed 
' to determine transaction totals (block'650). ara transponder is not used in association with the 
' 'transaction, the tontrol system may^determine vi^hether orvnot a cardr such as debit, credit or 



smartcard, is used with the transaction (block 642). If a-card is used,in association with the 
transaction, the control system may provide a second discbunt for all or a portion of the 
transaction (block 644), arid proceed to determine transaction totals (block 650); t 

If there is no transponder or card associated with die transaction,, the control system may 
determine whether or not the transaction is a cash transaction (block 646). This may be by 
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.drf*ault if no card or transponder is tised, 'or may result from the customer selecting a cash 
transaction or an operator indicating a cash transaction at a POS position. If a cash transaction 
is deterrtiihedj the contfbl 'system is configured to provide a third discount rate to.all or part of 
the tr^saetion (bloCk'648) and proceied to detentiiiie transaction totals (block 650). 

Tlie systenl^i^^ for the first, second and third discount 

U rates assodated With- 1^ and cash transactions - respectively; Furthermore, 

the operator may elect not to provide a discount for all or any combination of the various 
^'methods of payment. Preferably, a greater discouiit ' is provided for transactions using a 

ti^sponder in-order to' encourage trahsponder use with transactions. Similarly, to= avoid the use 
-of'cash trarisactioiis, t^^ not to pr0videi any ^discount for cash 

' ti-arisactionsV^^ Once the t^ detfermined (block 650) and the appropriate 

^ disGdtot rates- ai^ applied, paytnent is received (block 652) and the^ process: comes to an end 

(bl6'ck 654).-^ Those skilled in the art should quickly recognize the benefits inherent in certain 

payment methods to iniprove • tranisaetion efficiencies and encourage -methods of payment 
-benefidal to the station dpefatdr. > ^ ^ > ? ^ , ; ; : t ^r/ . Hi ^ ,r 

Cash Prepay With Traiisponder '^^ -^^^ v ; . : . \ . . 

Ariothef aspect of the present invention is to provide a system and method for providing a 
' prepaid tranSpblider capable of being used with dispensers and other POS terminals in a fueling 
' envirorirheftt. The present invention allows 'a customer to prepay for subsequent transactions 
' at a temiinal capable of communicating with the transponder in-order to -store the amount of 

prepayment on the trarispbnderj or at least associate -the amount of prepayment in a database 
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/associated with the terminal and any future transaction locations, such as a ftiel dispenser, 

: : - ^Attention is. directedvto Figures IID and 1 IE :where;^a' basic process for; using a prepaid 
-ti;ahsponder.is shown. When the^basic process begiiiLSr(block.66p)v a transpondea- is: interrogated 
at a cash or other payment receiving terminal (block 662), The terminal will receive cash or 
other value r(bIock 664), and either transniit to JLhe transponder ;a ,yalue/for4her cash or other 
" prepaynient received or. store that:value in a database.associated .with the pontroller {block 666). 



' ;i : At .this point, the transponder has value (or is associated^; with value) and :isicapable/;of being 
» . ; = ::v interrogated at various POS terminals.- In this example^- therPPS::iS:.anvinterface a fuel 
I Jr 'dispens^; . During the^transactionj':the dispenser will interrogate the transponder (blocfe668) and , 
r:r^^,' authorize a ti^sactipn:\yithin the stored credit or valiie of the trianspo.nder,(t)lpGk 6270). The 
. : .j.i ' transaction wiU proceed (block 672) and the appropriate control;^ 

: : .:valutes; incurred during a transaction remain less than the value of the transponder (block 674). 
: As the transaction's monitored, the controrsystemiwiUvstop w^ 

before the value of the transponder is exceeded. As long- as the transaction iremains less than 
the value of the transponder, the transaction will proceed until completed (block 676). Once 
the transaction is complete, the control system will determine transaction totals (block 678) and 
transmit such totals to the transponder for accounting (block 680). Alternatively, these totals 
may be sent to a. database corresponding t0:the respective transponder in; order to. keep track of 
prepayment and .associated totals. The accounting may be done at .the transponder, wherein the 
-V value of the transaction is received by the transponder and the. appropriate calculations are 
completed. /Alternatively, the control. system^ may simply update the vaiue associated with the 
. transponder . by -.eitherv transmitting :this rvalue., directj^^^^ transponder prj storing it in the 
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^ databases assb^ / .1^ . . ^ : 

u; >;;.; Preferablyi>*thek:bntrol system will interact with the transponder or thie databasetnaintaining the 
' f^ Value^assdGia;ted^ with^ t^^ to' deterrnine: the reniaining transponder totals or value 

(block 682), and display such totals to the customer (block 686). These totals may include the 
amount of prior transactions, the remaining Value of the transponder before, the ti^ansaction, or 
the value of the transponder after the transaction. The system operator will have great flexibility 
; - s n ih'deeidirig the various accounting information made available to the customer. Preferably, the 
■■ Uhformatiori'wilPbe su^ recognize when the transponder value 

- li s^^- 1: is-app'f6aching zero (0) or a predefmed threshold to afert. the customer thatit isjtimei to add value 

For example, thg contrdl sysleiti miay monitor the transponder value (tOi determine whether that 
value is less than or equal to a predefined value, such as zero, or any other desired threshold. 
. i yu1 V If the value is less than'dr eqtial to'the ^'set^value;the control sy stem may be configu^ to alert 
-^:uiA:jrrt the^customer^ of the currerit transponder value that it has .dropped .below the threshold 
' ^ ' ■ - ■ -^amoiirit (block 690) and the process ends (blofck 692). ; If the < transponder ^yalue is . ^eater than 
^■v iij V vtHe threshold, the system operator may elect not to provide: a wamirig to the customer and end 
av- v vo ;;the process (block 692). ■ ; ; 

• ' ; Notably^ during any portion of the process described above, the control system may allow the 
customer to a1dd value to the tnmsponder at the current transaction termm^ 
customer may use the cash acceptor or card reader at the fuel 4ispenser:to add value to the 
transponder. The customer will simply detemiine an amount to add to the transponder, and the 
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dispenser interrogator will simply interrogate the transponder and . transmit .the ;rel,ey ant added 
value information to the transponder or receive the transponder ID and update an associated 
:.aatabase accordingly (blocks .662.:- 666):^ Storing ^this value should be^inter^^ include 
"^ adding to or subtracting from an existing: value ocany pttier accpmting necessary, .to 

Transponder Monitoring and Location Dete:ctiQn 7, .rl^ \ j: ,v /cr % \v ^ - % 

In several aspects- of the; present invention,- it ris desirable, to. detennine:^ the.: location and/or 
^ proximity of a transponder^whether.vehicle mounted;or;can:ied.by a to 
a specific fueling position of a dispenser or interrogatiQn system; ; Jnpther;:aspeGts, k 
to track the transponder throughout the fueling environment 10. Althoixgh Jtoe gmbodi^ 
described herein use the dispenser as a reference, any of the interrogation systems in the fueling 
: environment may be adaptedsto determine transponder location and/or proximity.. 

. Determining locationrand:proxunity of a transpondert with respectto a fiiel -dispenser in a fueling 
environmeiit:'Rresents*;a unique problem because, the rfueling,enyirpmnem *include^^ multiple 
. dispensers with multiple positions^ /At^ any given time, rnum.erous-transponders> will be in or 
.moving ab^)ut the:'fueling environment and the many interrogation, fields associated with the 
various interrogators. The dispensers and associated control systems,must distinguish between 
personal and vehicle-moimted transponders used to carry out a transaction from transponders 
attached -to a vehicle driving by the fueling position\or carried by- a person walking by the 
dispenser. - Fueling environments.. must be ;,able toj avoid, communicating -with a second 
transponder during a transaction .with a first transponder. , - 
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. V , ^.■ .Texas In^trurnents (TI) has made an attempt at implementing a system,in,aiuqling environment 
. '» r capable of cpnirnunicating with transponders. The beta sites for the Texas Instruments system 
< :r< V. r-aref beHeved ^to; communicate with transponders . using, an interrogator transmitting an 
- - ^ .' ; :inter^ogatip^l signal h Certain trms;ppnders within range o;ffe^ 

.. signal :win::tr^^ to the , interrogator using eithei; ^ i34 JcHz or a 903 MHz 

The TI system uses two different types of RFID devices: handheld and car mount transponders. 
. r.r ^; ThC/ hjmdheld .tTanspon^ conimimicatipns at 134.kIIz, The car 

: ■ : .rD mojunt trmsponder. receive at 134 kHz and transmits at .903, MHz. Tlie jdi^jjenser is equipped 
: : : jwith aflarge loop antenna adapted to transmit at 134 kHz and a sm£dler antema cpnfi to 
: receive at 903 MHz; Tlie sm^ler 903 MHz antenna is mounted with the large loop, antenna at 
^ :the;tpp of the dispensen-The/TI system also requkes an. antienna: mounted the4isF)enser face 

^:b V : ./-^ and receiv^ at 134 kHz. The.car niount transppnder.conirnm^ to 

the fuel dispenser via the large loop antenna located at the tpp of the dispens^er. : ^ 

c/V^handheld u-ansponder outside of theJface mounted antenna's range^ rnay. receive a signal 
/ ^\ n J > t \ ti^smitted; from the loop antenna, but the dispenser will not be affected ,because the handheld 
• r -' :> transponder responds to the loop antenna polling by transmitting back at 134 kHz, a frequency 
/ . r igjiored by the:903 MHz receiving antenn^i. .The only way .that the- 134 kyz signal from the 
, ^ ; ^ handheld.transponder can be picked up by the dispenser is by putting the transponder within 2-6 
i • . • inches of the: fuel dispenser door, v/here the face antenna is located, ..The face antenna, which 
is typically mounted in the dispenser door for )handheld transponders, .cannot receive other 
; .r /V- ygnals diie.tojis litnited powe^ ...7.: . . o ^: 
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The134 kHz loop antenna send^ its interrbgation ID number and the 

ckr mount transponder responds with the same ID-number so that its signal will be ignored by 
■'bther dispenser lo6p ahtennas that accidentally pick up signals' havihjg different interrogation 
ID riuriibers: The loop anfchna'is not a difectioriar antenna,^ but4ts^r£^ to a 

""defmed area with reasonaible certainty so that its 134 kHz inteh-ogatioh^signal is-riot picked up 
by another car at another dispenser. The loop antenna can be adjusted so that overlap with other 
loop antennas in the forecourt is minimal or non-existent. 

The' 903' MHz si^al sent by the car mounted transponder is omrii directiohfiQ meaning its signal 
^ can travfel in all directions and can be picked up easily by other dispfensers. * The? reason^ that this 
"is not problematic is that the 903' MHz signal sent by the-car rtiount transponder cohtai&ng the 

iriten-bgatiorfH) riiimber of the dispenser it wishes to conimuni'cate with will only be se'nt after 
' being contacted by the signal- having its ihterrdgation ID number: - This way] other dispensers 

vC^ith-differeht interrogatiOT^^ ignfore a signal sent by- a>car mount -transponder 

with adiffer^tinteiTOgation ID number: ^ "'-^"^ • ' * • ii-. i. :i -^r^ 

The 90yKlHz" signal transmitted froni the transponder to the inferrbgatdp is - substantially 
non-directional and can be heard throughout the entire fueling environment ahd'most likely for 
quite some distance outside tlie fueling environment. ' Transponder transniissitins carrying 
throughout the fueling environment add significant difficulty in correlating a transponder with 
the proper dispenser and respective fueling position. In addition to the inherent difficulties in 
locating'and distinguishing^ between transponders within' the-fueling environment^ the Texas 
Instrument^' system requires different types of antennas;- modulation schemes and 
communication electronics for transmitting^ndTec'eivihg signals to and from thie transponders. 
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^Applicants' invention provides a solution to the difficulties of locating and CQminuniGating with 
r; vtrahsponders.w environment by Xl); providing a conununications system 

:l'X operating at frequency ranges which are very directipnalv (2) controlling the}po^yer at which the 
i r: eonimunicat ions; i system /operates, and (3) simplifyingv the rcpnimunications electronics by 
, : operating- ati •feei.same^icarrierrfrequency ^when communicating with , , any; transponder. 
: i. Gonimunicating at 'Substantially the same carrier ^frequency allows interrogators to iise the same 
or similar antennas to transmit and receive. Furthermore, these more directional frequencies 
require smaller antennas, which are easily integrated into the fueling environment or dispenser 
V iri anjcconomiealeand' aesthetically acceptable manner^i . . v i ; j o/. 

ciaie prefen-ed arrangement of applicant^^ is shown in Figures 12A and 12B. In Figure 

12Av a?side- vieWi0f a fuel dispenser- 18 under a canopy or:awning 249 is show^n with multiple 
^ t:: configurations of antennas adapted to communicate with various transponders proximate to 
;t either of;the fueling positions A or.B.:,;The antennas are adapted to traii3mU,. receive or transmit 
rui^rand receive at substantially directional -frequencies; including those in. the:microwave range, and 
■ :v preferably around about 2.45 GHz. : In these lernbodiments;, there ar^ basically.-three suggested 
i.A '/ antenna'locatioris wherein various' combinations of antennas at , these locations arensed. Please 
note that the antennas of Figures 12A and 12B are not referenced as 108, for the sake of clarity 
: to describing antenna placement. 

The first ;antenna/. location is near. the. middle of a: front face of the dispenser 18. A 
^^ .mid-dispenser transmit antenna 25 1 and mid-dispenser receive antenna 253: are placed near this 
midpoint. The, amenrias may ibe located in the/central portion of ^the dispenser or located 
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anywhere along ihe front face of the dispenser, including near the respective sides of the 
dispenser as shown m Figure 12B.'iThe mid-dispenser antennas 25 h 253 preferably^ provide a 
•limited power and limited range field pattem to cominunicate' with a transponder 66. carried by 
a customer. • The field provided by-the mid-dispenser transmit antenna:251 ;,is Ipreferably large 
enough' to properly communicate with the customer-carried. transponderl 66i:in -the fueling 
position and in jfront of the dispenser without requiring the customer to remove the transponder 
from a purse, wallet or pocket and wave the transpondemext to the dispenser! 8 era receiving 
antenna;'-^ - - • - - " • ■ " • .j: r--^-'-.^ ,^..■v,'^ -"/.c v jrn-: 

Additionally, a top-mount transmit antenna: 255 and top-mount receive^ antenna 25 "Z^may be 
provided at or near the top of the dispenser 18 and adapted to provide a focused, directional and 
preferably 'conically shaped , field downward over the . respective fuelingLpositibn.t: These 
^ top-mount antennas 255, 257 are preferably located on each side of the dispenser. 18 aS shown 
in Figufe^l 2B in^similar fashion to the preferred placerhent of the. midtdispenser antennas 251, 
253.- The duplication and spacing of these antennas help avoid interference caused by people 
^of ' others objects breaking the .communication. -path .between^ the. -respective . antenna and 
^* transponder.' <This allows the transponder to communicate? with the. dispenser through one 
' antenna or set of antennas, even if-something blocks the field from the other set. of antennas. 

Another option is to place the antenna substantially directly over the fueling position A or B. 
In such an embodiment, overhead receive antenna 259 and overhead transmit antenna 261 are 
mounted over the fueling position A, B using an overhead antenna mount 263. The overhead 
antennas 261, 263ioperate in the same manner as the* top-mount antennas 255, 257, and may 
also be spaced apart to provide varying positions lacreatecanintOTOgation field. .Notably, the 
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antertnas for receiving and transmitting mayibercombined.intp one vvhereii;i a suitable circulator 
> bp like electronics 241 isiincorporated into the interrogator or .comniunicatipns electronics to 
^^^fov-ide for reception and transmission from a single antenna.: With any. of th^se^ embodiments, 

the antennas may cooperate directly with the central Qpntrpl system 50 or with^ the dispenser 

control system 80 to allow overall system monitoring of transponders at the various positions. 

In these situations; Ithe selected c alert the dispenser of transponder presence. 

• As^ noted,^ various combinations .of; these,:.antennas ,can be used. ; For example, , the preferred 
^embodiment includes .two: mid-dispenser; transmit antennas 251^ twoj.top-mount transmit 
i antehfias 255, and two top-niount.receive antennas 257 r The top-mount recei>^^ antermas 257 

- are adapted to receive; signals transmitted^^ the transponder in; response, to signals from 
^^ 6ither the mid-dispenser transmit antennas 251 pnthe top-mount ;transrnit: antennas 255. In 
' dpel-atiorii when^ a - customertcarried ^ transponder -66 enters the . field , p by the 

mid-dispenser transmit antenna 251, the transmitter reflects a signal which is received by the 
top-mount receive antenna 257. Alternatively, vehicle-mounted transponders 64 may enter the 
interrogation field provided by the- top-mount transmit antenna 255,and respond with a signal 

- refceived by the top^mount receive antenna 257. ; i J: . ■ i . -^.^^ : h ■ .v : r:.. 

- The mten-ogatio provided by any of the transmit antennas 251, 255, 259 may be adjusted 
r to control the > size and shape :of the respective fields^ For example, the system may be 

configured to more easily distinguish . between transponders carried by a person and 
vehicle-mounted transponders byxonfiguring the respective interrogation fields provided by the 
mid-dispenser transmit.^ antenna 251 and. the -top-mount transmit antenna 255 or overhead 
transmit antenna 259,^^uch' that. the respeciive interrogation fields do not oyer jap or overlap in 
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a desired and select pattern. ' Thus/cornmunications^resuUing from, an interrogation with the 
' mid-dispenser- transrnit antenna 251 indicate a . transponder carried by the customer while 
' Communications resulting from the top-mount, or-overhead transmit anteima 255, 259 may be 

mdicativeofA^eWcle-mounted^t^ v^:^: ru;: -.-i .k c^^ vfn. 

Attention is now drawn to Figiires 12G* and^l2Drwhich^depict;a -flow.chart:of a^^^^ process 
for monitoring the location and position of a particular type of transponder using top-mount 
trmishiit antennas 255 of overhead transmitantenhas.259 and;a mid-dispenser .transniit .antenna 
25 1 in conjunction with one or more top-mount or.overheadrmount receive antermas 257, 26 1 . 
-In this preferred embodiment, one or more of the transmit antennas itioim'ted substauitially above 
^ the customer will alternate sending interrogation signals with one:or^more;of the jnid-dispenser 
transmit- antennas 25 L A response to either of fliese interrogation signals is: received at a 

- receive anfehna mounted substantiailly above the customer,', such as one pf the ;top-mount receive 
^ aritennks^257 bfxW • • -^^ xs:' i'^ ^: - 

'The basic 6pei*ation of this emb^ begins (block 400) by alternatelyvtransmitting from the 

top and mid-mount antennas (block-402)/TThexentral -control system 50 or dispenser control 
system 80 will monitor for responses from transponders within one of the interrogation fields 
'•(block 404). The control system will continue to monitor for a; transponder response until a 
signal from a transponder is received (block 406). The control system will ne?rt determine from 
which transmission field 'the transponder is responding (block 408);r In this embodiment, where 
the transmission fields - ad temate,. the control system will siniply determine if a transponder 
response was received 'during a time period when thelop or overhead-mount antennas were 
generating the interrogation field or if the response occurred dujring theitimeihe mid-dispenser 
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transmit antenna 251 was generating the interrogation field. > ^ . . * • i 

Orice the ■control systerti deterniines the field in which the transponder is responding, the 

■ appropriate -^IdcktiOii of the transponder-is-known (block; 410). Typically, the transponder's 
response td-thfe interrog^^^ signal>provides.transponderiidentification.indicia indicative of the 
;type of tfansponderbeirig^^m^^ The type of transponder is generally vehicle 

^ moiihted or carried ^b^^ Determining whether the transponder ;is» vehicle moimted or 

- earned by the pers^ how to react to the presence of 

other transponders passing through the" various interrogation iields during a communication with 

anothef tr&sponder or-make sure"a traiisportderjs properly located for the desired transaction. 

If the control system determines the transponder is one carried by a person (block 414) and that 
-the frahspoiider w^ within the mid^antenna afield (block 41 6);.the control- system: allows the 
"'trahsactibh to continue (block 420)i If the transponder is a customer-carried transponder that 
• ' •is -riot within the mid-'anterina field (blocks 41'4 and 416), the control system will retum to the 
-^beginning of the process (bl6Gk4l8). T3ie latter situation is indicative.of a transponder carried 

by *the person being' interrogated ^i^ of the top or. ovei'head antenna :fi elds; * which are 

■ preferably used to interrogate vehicle-moixnted transponders'exclusively. :Thus;rthe system 
"^'^ prefei-abiy ignores transponders ca^^ byithe person outside:,of the^mid-antenna :field, which 

is; preferably focused in a marinier requiring the customer to be. substantially in front of the 
-^ 'customer interface of the appropriate fueling position. The field ^associated with the 
mid-disperiser fr^smit antenna 251 is limited only by design choice and may extend several or 
more feet in front and to the sides of the fuel dispenser. 

If the^'contror sysiemMS comrriunicating' with^ a customer-carried transponder within the 
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niid-anterma field, the control.system may moniipr for the continued presence of the U-ansponder 
in the mid-antenna field (block 422) or allow movement of the customer-carried transponder 
? throughout the fueling environment (•block.422), aNptabJy,:it is often desjr^ require 
-the customer-carried transponder -to be;.within. the -imd^^ start the 

transaction and fueling operation, and;allo>y the; customer. to Jeaye^th the 
fueling operation. Unlike a; custdmerTcarried.transpondery the.contirol systein >ypul^rpreferably 
require the presence of the vehicle in the appropriate :traiismissipA;field i^ fueling 
operation-^for safety/ reasons. Regardless !of how: the control system mpnitors^^^^^ or 
.movement: of Ithe customer-rcarried transponder during -the transaction,^ will 
. continue. until complete (block 426), rwherein the process will begin, anew (blpck;428); 

If ; the control -system -determines a:yehicle-mounted :transponder is^,>yititun t^^^ 
iransmission.field (block 4 14), .the transaction will continue (block 430). Preferably^ the control 
: system wall make sure that the vehicle has stopped moving aaid has been in position long enough 
':to indicate. a transaction associated Lwith the responding ttransponder is likely. :,As noted above, 
the/controL system will preferably ..continue to monitor; for transponder's 
presence (ibloekx43 2): throughout Jueling; -The. control system ^is preferably -capable of 
distinguishing-responses from .the vehiclermounted^ transponder associated with, the transaction 
' from other personal or vehicle-mounted; transpondCTS entering one or more of the transmission 
fields (block 434): If a response to aii interrogatiqn signal is received that does not correspond 
to . the vehicle-mounted transponder vassociated with the, .transaction, the .response is ignored 
(block 436). ^ - r r I ^ ' . . > - . 



Preferably; the control system Avill ignore all responses pf customer-carried transponders in the 
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top-;mount= or overhead transmission; fields.: Erroneous responses frorh other vehicles are 
jrejected based on the control system recognizing a response from : a> yehicle-mounted 
traiisponder having; a different udentification - indicia. ifrom the vehicle-mounted transponder 
associated with the ongoing transaction^ Likewise^ the control system vv^ill -ignore responses 
from transponders other than the authorized transponders to avoid communicating with 
^transponders of othen Customers entering the field during a transactioni In sU:eh case, the control 
system may- :Gheck the ident^ i ensure > communieation continue with the 

appropriate transponder. During this time^ the control system/will continue with the transaction 
(block 438) untiKthe transaction is completed. (bloc^ v . - )iv ; v 

If the transaction is not complete, the control system will continue to monitor for the presence 

of the vehicle-mounted transponder and any other transponders in the area (blocks 432 - 440). 
-Once the transaction's complete (block 440), the process returns to the .beginning (block 442). 
i Although the preferred embodiment provides for mid and overhead transmission fields wherein 

transponder responses are received near the top or above the dispenser;, those ^skilled in the art 
- will recognize that numerous modificatiom^ this configuration are within tiie inventive 

concept diselosed herein and sulyect to theclaims^thaffbU - 

A.S noted, .the interrogation conmunications system preferably communicates using substantially 
directional radio frequencies :in: conjunction with antennas configured to provide precisely 
shaped and directed interrogation fields. Communications at these frequencies are generally 
limited to line-of-sight communications wherein arranging the antennas to cover a common 
interrogation field from different locations avoids parallax and the effect of interference from 
objects coming betweert the transponder and.oneiof the antennas.-. Generally v communications 
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' j' will require the absence.of metal objects eoming between the antennas and transppnders. Thus, 
' " • V 'when ^tennas are mounted within the dispenser, glass or plastic dispenser walls:are preferable. 
■ .. OOP " ' Furthermore, vehicle-^moiihted transponders. are.preferably. placed on the windo.ws or behind 
''>c''' nbn-nietal portions of the vdiiclei to avoid interfigrenee;- t^iv - 

' ^ Preferably, high-gain antennas are used. to, provide a highly directional and: configurable cone 
u ? - :shape covering an area mostv likely to includera 'traiisponden.when va- vehicle ; is properly 
' : - positioned for fueling. ■vThe:antenna range- and;transmissioh' power is. to 
provide the desired interrogation field while minimizing the potentiali for the -transponder to 
reflect signals to antennas associated with other fueling positions. 

v - ^ Another benefit provided by. an embodiment of the present invention is .that ,spread--spectram 
: \; communications limits.theiikelihood that ah interrogator m the. system ^vilL synchronize with 
' . : ^ r^v 'a transponder being interrogated by another^interrogator; Thus, a preferred embodiment of the 
' : ' p'resent^iiivention pirovides for a communications system capable. of distinguishing between 
n :? transponder ctypeSi^ limiting the potentiaL of transponders erroneously-communicating with 
another interrogator, simplifyuig communications by using the same carrier fot-transmission and 
reception, extending the interrogation field to more easily communicate with vehicle-mounted 
transponders, reducing the size of the antennas required for communication,? and allowing either 
the same or same type of antenna to be used for transniission and reception. - . j 

Alternate Antenna Configuration . . : ^ . ' . 

: ■ Turning now .to Figure- 13 A, an alternative fueling environment l Q: is shown having a station 
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store/, 2p and the central con troLsy stern, 50 configixred to cpmmunicgLte with each of the 
.^ i - "ujdispenserS: 18., Multiple vehicles 14 are depicted in and;aroiind the various fuel dispensers 18. 
> V .Each, of^ the, di^pense^^^^ 108. These antennas 108 may. be qperatively 

- associated, wito a Qoiresponding disperiserrinterrogatpr Sl arid dispenser w system 80 (see 

J - n , ^ Figure rS).; Please note tha^^^ application and may include 

'■\ ^jirr placing ;the.^tem dispensers 18. 

• : ; WsfP^^E'the antcmia^^^ is especially operaWe in applications where the 

^ rmtennaS: are >use^^^^ • . . .r ; 

' .r oiv Thera^^ configuratioii in. Figurq, 13A.is specifically, adapted to 

, ; . the projdniity.of a vehicle relative to.a particular fiieling position A, B associated 

• ' : 0 with each dispenser 18. ThQ differOTt reception patterns are depicted in association ,vvith the two 
. left ipost dispensers 8^^.^ circular reception, pattern 250. would be used to determine the 
proximity of a vehicle with respect to a particular dispenser 1 8. Generally, only one antenna 
i: ;;^ f i ? J 08; is .required for- e^bodinient. As a vehicle appi:oaches the .dispenser havm^ the 

n ; . : ; ? - r pirculaT; pattern, 250, the dispenser's corresponding -interrogator 52 arid dispenser control system 
> j)n: ; 80 will receive a signal? transniitted fr^^ 14. The .dispenser control system 

fii \ r: 80 wilL received frpm the transponder, such as 

r r- u v. ,m^ or strength^.to determirie a relative pro>^imity to the dispenser. Typically, a dispenser 

f. / . ijlS haying an antema .configuration providing the > basic circular pattern 44 is not able to 
distinguish at which side or fueling position A^ B, tiie vehicle is .positioned. 

r . . A dual-lobed pattern 252 associated with the second dispenser 18 . ft-om. the left in Figure 13A 
- . provides toe dispensercontrol system 80 the-ability to detennine at, which foeling. position A, 

BNSCOCID: <WO 9916701A1_L> ... • ^ . 
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B the vehicle is located or apprdachihg. Iri order to determine the particul^ ftieUng position A, 
-* a* directional component is necessary in addition to the proximity component described 
* 'above. To provide this directional' component, multiple 'anterihas^ be used to create various 
- ^ ' types of rebeption lobes where the antennas may be eoiifigured'to only receive signals from 
' certain pre-set directions or areas: -Regardless of thexoiifig^u^tiorii^ Gonftfol system 

80 will mohitof'a characteristic of the signal deteiminative ofproxiihityvsuch^^^ or 
sfrength, in conjiinctiori with detennining the fuding p^sitio which the signal appears 

most proximate. In the dual-lobed' emb6dimeht^252, the' dispenser control system may 
measure the signal characteristics received at both antennas 108 to determine from, which 
' ' • = ' anterina the received signal was strongest in order to detieirrune direction: ^ Using directionally 
^ -boiifig^ allow each antenna to focus oh one fueling :positidn7'-Alt€;matively, 

" "'^ ' * ' placing the^^m^ 107 in thlT forecourt imder each fueling- pos^^^ easy 
■ determiriatidn of vehicle placement fuelihgposition as shown ih Figure 16. 

The dispenser control syi^tem 80 may include electronics capable of deteicting'sighal strength 
* * or magnitude- and ^monitor for variations therein: ^The^ magnitude -nlonitdring circuitry 256 
- ' preferably includes automatic gain control electronics feeding -the received sigrial into an 
■ ' aiiaiog-to-digital converter. Sigrial streri^ is^timied into an 8-bit digitar string corresponding 
* to a signal magnitude. The'^dispenser control system 80 will monitor the string for^variations 
in signal strength. As the signal magnitude increases, the dispenser control system 80 will 
determine that the transponder is^ approaching, and vice versa. ' ' c - * . ' ; r 

The flow chart of Figures 1 4A and 1 4B outlines the process undertaken by'the dispenser control 
systenri'80 to'detennine the proximity or location oY a ti-aiispbnder 64; 66 with respect to a 
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particular, fueling position A, B ;0f a dispense^ 18. ;. The process begins ;(block. 700) with the 
,dispenser^contrGl, system 80 beginning, to rnpnitor for a transponder signal (block. 7 10). The 

signal may, originate from an active transmitter in; the transponder or may reflect, or scatter back 
:tOj;a4isp.ense?j interrpgator,5^ .and.mtenna 108; Upon detection of a transponder, signal (block 
;720), the dispenser cpntrQl s^ 8G.will monitor^a:chm*acteristic, such as rnagnitiide or phase 
,::of the;: signal, (blpcko At,-tiiis pqm^^ the, dispenser; control system; 80 recognizes a 

^ftajnsppnder 64, ,66 as near or ^^pproac^ dispenser 18 and continues . to monitor for the 
: presence, of the: SigRal;'(bloek 74P)v:Tf the signal is lost or decreases, the dispenser control 

system 80 will determine that the transponder h^s left or is leaying the reception^^pea and will 

begin to monitor for a new transponder signal (block 710). If the signal remains present and/or 
::increasesi: the dispenser control system 80 : wiU deten^ the^proximity, of the, vehicle with 
; respect to the .dispenser (block. 75P)v Preferably, .the dispenser conjbrol systern 80jW monitor 
: to . detennine whether or npt the signal strength is changing tp ensure>that th^e vehicle-mounted 
- transponder 64 4oes not move 4uring the fo^ ^ i : ^ ji ;'/ 

In order to determine the particular fueling position A, B at which the. transponder is located, 

the dispenser control system 80 must determine which side of the dispenser the vehicle is at or 
:.:approaching (block 760). Jhe dispenser control system 80 may simply^ monitor the signal with 

;antennas at or rnear ithe iparticula^ fueling position designed to .receiye ,using a directionally 
^sensitive' antenna, configuration, ;Such as. the embodiment of Figures 12A and 12B, the 

. dual-lobed configuration^ 252 :0f Figure 13 A, or the underground antennas 107 shown in Figure 

\i Reference, is again, directed to F;igures 14A and 14B. As a;ti:ansponder: appjQa^ particular 
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fueling position A, B, the dispenser eohtrdl system 80 determines-if the transponder is within 
a certain'fiieling proximity (block 770).^ When the vehicleas witJiiri fueling proximity, it is in 
a position close enough for the fuel dispenser 18 at the corresponding fuelirig position A, B to 
allow fueling of the vehicle.- If the vehicle isnbtwithin Weliiig pfoxlinity, the>^dispenser control 
system 80 Cdntihues to ihonitor the* strength and direction ^of the sigTial (blofek^ 730-760). The 
dispenser control system 80 may determine whether- the transponder* or veltiele is within fueling 
proximity 'by simply receiving the transponder =sighaI;-Teeeivihg'-^ signal magnitude above a 
predefined thresshbld,' arid/or determining whether'the signal magmtude is changing; indicating 
that the transponder and vehicle are moviri > r ^ . ; : :v ^c .r;/; . o i • v ?: 

Once the vehicle'^ is" in positiori^- f^^ the- dispenser control system ^ 80 -'activates the 

^ dispehset-s fueling electronics as ; desired (blocSk- 780). During Ihe' fiieling "operation, the 
dispenser cbntrdr system 80 cohtihuesHo mohitbf^for the presence' of a sign'al^in'iclecision block 
790. When the signal is ho longer present, the dispenser electronics 'are- 'deactivated at block 
795, and the dispenser control system 80 monitors for the next transponder signal at block 710 
causing -the -prbcess' to repeat. • r - ^ j:,:/ r ,v 

Figure BB depicts'lm-embGdifnent Wherein the location of transponders may be tracked as they 
travel throughout^ the service* station environment 10. In this embodiment, the dispensers 18 
each include ari'aLntenna 108 capable of receiving a signal ftbm a transponder 64;* Preferably, 
signals fi-om- the' antennas 108 are multiplexed together at the central control system 50. The 
various control systems will receive the transponder signal and monitor the location of the 
vehicle and determine the dispenser 1 8 and fueling position A, B at which the vehicle stops. 
-The dispenser cohurbl system 80 may, for exaniplev'^monitor a characteristic; such as the phase. 
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of the signal received ;by the various anteniias 108 associated, with th,e dispensers 18 and use 
known computational techniques, based on the signal characterisUcs received^ at the various 
antenna locations, to determine vehicle location. - One such technique using phase differences 
:i^triaiigulation^-v ; J:;->; ' -^^ '■ 'rf^-v , ^-j r., :'y\p. c 

\ Although^the signai ofronly one vehicle, transponder 64 is depicted, the various dispensers 18 
^ and/or 'thee central controlCsystem 5 G may monitor- for the presence and location of aplurality of 
■:vehicles- to determine proximity; direction' of travel and Ideation throughput:- the fueling 
environment 10. Triangulation and other similar positioning and jocating techniques generally 
require at least two antennas and provide better resolution as the number of antennas 108 
^increase. ;The:location of :the. respective ^a^^ 108 may be virtually anywhere in the fueling 
environment 10: Another /alternative to multiplexing the various antermasolpcated at the 
re^ectiv^ dispenseris 18 or elsewhere in the fueling environment 10 is to use multiple antennas 
' iin each dispenser or throughout the fueling environment:) 0. Additionally, a global positioning 
system (GPS) could: be used to communicate: vehicle position . direct through a remote 
network 94 to the central control system 50 and on to the fuel dispenser 18. < . 

The flow chart of Figure 15 outlines the control process for the.embodiment;depiiQted in Figure 
13B. The process begins (block 800) and initially monitors for the presence of a transponder 
signal (blockvSlO). Once the signal is received (block 820), the dispenser control system 80 
monitors the characteristics of the signal for various.-antennas (block 830). ,-The dispenser 
- control system 80 will next determine the location of the transponder (block 840) using the 
monitored signal characteristics atithe various antennas to, triangulate or otherwise determine 
vehicle location: The: precise fueling position A,. B of:the ,con:espondmg dispenser 18 is 
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deterfnined (blocks 850 and 860) by calculating the position at which the vehicle stopped. The 
'dispenser control system 80 for- the dispenser where the vehicle stopped vvill determine if the 
^ 'vehicle is within the fueling area (block 870). :'Jf the vehicle; is within- the 'fueling area, the 
dispenser's fueling electronics are activated as desired (block 880); ./The/ .dispenser control 
system 80 will continually monitor the location of the vehicle to determine if the vehicle 
remain's within the fueling area (block 890). . Once the fueling^operation is. overhand the vehicle 
leaves the fueling area, the: dispenser control system 80' deactivates .the dispenser*s fueling 
'^electronics (block 895) and monitors for a new: transponder signal; (block;8IO);whereiipon the 
^"process is repeated:* ^ ! ;: ■ rO'^-y^- a i':^-rr7o\:V::-; 

^ With respect to Figiife 16; an embodiment depicting tmderground antennas 10.7 isishown. The 
■ tWo 'anterinas 107 i correspond to ffo^ positions: A and B. The antennas are preferably 
•fiiultiplexed at an ailtenna multiplexer 256? The multiplexer 256 sends the multiplex signals 
received bV the corresponding'antermarl07 to the interrogator -52. Preferably, intrinsically safe 
barriers are used to provide electrical isolation between the antennas and the-miiltiplexer 256 
and/or iivteffC)gatof:52. ^ :^ ^ ^ : ■ ;?7'^:'* . v j • . » l^--^ ; ^ : 

•DuaNStage'Preconditionihg and Authorization Using Tra^ ^! v: . - >• 

•There are "numerous examples of transponders being: used in^ fleet-type applications for 
identifying a vehicle as being authorized to receive fuel.afa specific fuelingfsite. There are 
examples of radio = frequency. transmissions being iised to' interface with onboard vehicle 
-computers for the purpose of transferring vehicleJnformation to various locations, such as toll 
' plazasr fijel'dispensers^'and piark'ing garages. A ^number of schemes are known for identifying 
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an individual for completing financia.1 transactions. These typically involve personal 
identification numbers (PIN), which are "secret" codes known only to the consumer and used 
in conjunction with financial account information in order to complete a transaction. These 
schemes typically include standard debit cards with associated PIN's, contact and contactless 
smart cards with associated PIN's, and smart-wired and wireless PIN pads used in conjunction 
with card reading devices such as the devices disclosed in U,S, Patent No. 4,967,366 to Kaehler. 

Consumers have reacted favorably as the petroleum retailing industry has accepted card readers 
in the dispensers as a means for reducing the time required to complete payment for gasoline 
transactions. However, both consumers and the industry desire still further improvements of 
transaction efficiencies. One aspect of the current invention is to use transponder technology 
in a fueling environment to simplify the fmancial payment operation associated with the 
transaction at a fuel dispenser and provide an enhanced level of security such that basic 
transponder communications cannot be "tapped" by unauthorized devices and personnel in order 
to replicate communications to generate fraudulent transactions. This aspect involves an initial 
radio frequency identification process to provide preconditioning of the fuel dispenser, followed 
by an authentication process to provide transaction security for the fmancial aspects of the 
transaction. The invention is applicable to both vehicle-mounted 64 and personal transponders 
66, and, in certain embodiments, may require a second transponder associated with the vehicle 
or customer for the authentication step. The secondary authentication process may require the 
customer to enter a PIN, speak for a voice match, or supply a physical identifier, such as a 
fmgerprint, or other biometric identifier. Preferably, a voice print or other biometric signature 
of the customer is taken and stored in the transponder's memory or a database associated with 
the dispenser control system. Thus, the information must be received from the transponder or 



>vb 99/16701 " PCT/GB98/02869 

p';61 -83 
MISSING UPON FILIBIG 





BNSCOCIO: <WO_9916701A1_I_> 




; i , WO 99/16701 V PGT/GB98/02869 

84 

capabilities to the fueling envirorirh'ent relatiiig'to remote control and information dissemination. 
" ' " Atteiltioh is draWri 

' ' ' ' ^ ' sfewSEk blSPE^^ Yiled'July 1 8, 1997, in the'name of- Russel D. 

Leathermaii'^t al: f he 'd^^ is ihcoiporated herein by reference, 

Siirriiiariy, the^ customer iiiay el&t; to receiVe audio/video' ent^ (block 1530), such as 

' ■ brief videoVbfmu^^ pro^^ide^H' ta'xrikk^ Customer's visit to the fuelirig^'environment more 
' * 'pTeasiirafcle. Xdditidnan^; the 'customer to receive a wide 'v&riety of information 

"relating to hews; weathet!; scores, stock updates and traffic reports, just to name' a few of the 
' ' ■ types of mfoma^^^^ As nbted^ this irifbimatibn ffiay be gathered and 

- ' 'distributed idt^^ by the cbntiral boiitrol system 50 or accessed via die remote network 94. 
c ' site cohtror system 'witii the Internet will allow signiffcaiit access to 
' various'types'o^^^ - . . . 

^ " Given the tremendoiis amount of mformatioh capable of being provided kt the dispenser based 
' bri cukomer selection or indejiendent merchah^^ the present invention also provides for 
suppressirig the presfe^^^ 

For exaniple, certmn'^^^^^ may not \varit to receive advertisements' for tobacco products, 

alcoholic beverages or snack products. Preferably, any of the information may be suppressed 
upon customer election and use of the transponder. ' 

In addition tb suppressing available information, a customer is also provided the abilitj' to 
change or override a preference previously elebied' during initial s^tup (Block 1 545). Typically, 
the customer is queried via a prompt on the video display 1 00 of the' dispenser 1 8 to change or 
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oyerride a certain preference. . Upon .receiving, custorner input via the key p,ad 102, 104, the 
dispenser control system 80 (possibly in conjunction with the central control system 50) will 
- override and/or change the information .provided on tlie display 1 00., ^ Changing the. preference 
may include providing a customer with a menu.of av^lable iirfoniiatipn displa^^ Thus, 
the dispenser control system 80 will monitor the key pad 102, 104 for a customer response 
. (block 1550). If the customer responds accordingly (bljock 1555), the preference's modified 
or changed (block 1 560) by simply canceling the preference or selecting a new preference from 
. .a displayed menu. The preference may be made temporarily , or perpiane^^^^ the 
ciatabase. and/or sending an appropriate^.control signal to the transponder. After the preference 
is. changed, the dispenser will.operate to continue the fueling operation (block_1565)i^ the 
operation comes to an end (block 1 570).^ If the customer, does not elect ^o change a predefined 
.preference, the. dispenser control , system 80 will simply continue, fueling until the end of the 
fueling operation (blocks 1565 and 1 570). The dispenser may recognize other preferences to 
precondition the fuel dispenser for the impending fueling operation, including selecting a card 
type, payment method, account type, or other related transaction infpmation to prepare the 
, dispenser for fiieling.and carrying oiit the transaciipn. The,custpmer may also elect to receive 
specific types of advertising ancl merchandising. Based on these elections, system operators 
may .provide additional independent but targeted advertising and merchandising. . 

Preventing Fueling of Unauthorized Containers 

The present invention may also provide for ensuring. a container is proper for receiving and 
carrying fuel delivered by the dispenser 18. With reference to Figure 27, a dispenser 18 is 
shown, haying a, delivery hose 76 and nozzle 78 for delivering fuel to a vehicle or other 
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acceptable container 280. Preferably, the container 280 is a fuel container manufactured to 
reduce the risk of igniting the fuel carried therein. The container 280 includes a body 282 
. ; . '/^ r: , . having a spout:28.4- filling aperture 286, handle 288 and a transponder 2^Q, Although active 
::. i ;;6r. passive.transpQnciers ar,e acce ofrthe invention, a passive transponder, 

i v^acting ;as ai true. 'transpon^ The :transponder 290 is.^d^signed to reflect an 

c ■.::}::: ' interrogation signal . seat frpni the dis^ interrogator 52 under the control of the dispenser 
^ ' ;i^ „ control system 80. Upon reQeiying iJie M transponder 290 will transmit 

- j v/j - aisignal indicativfc.of th^ type pf cpntaijier and whether that container is acceptable for carrying 
Y:n.?fueLK:ni -k;.rl ..■.^r.. ^ ■ 'a,:* ; • r 

. .t;tr : . 3 ^'Attention is drawn to theiflpw chart of Figure 28 depicting the basic process of monitoring and 
detecting acceptable containers for fueling. At the begirming of the process (block 1 600), the 
• ^ ' I dispensier control system 80.;wi 11 cause ;the dispenser interrogator 52 to transrnit.an interrogation 
r> ; ^-'U . signal iniorder to interrogate the transponder 290 (block 1605). When.a transponder is within 
r :; : . .the interrojgation field, it will traijsrait a signal, iri nesponse to the interrogation signal. The 
0 ' ' ^ idispenser:inten-ogator;52 .Willi receive^ t^^ tr^arisppnder signal, which typiqally includes indicia 
. V > > , : :-i of the transponder type ox an identification indicia allowing the controller to £fccess a database 
-( " : i : to determine the type of transppnder in cornmunicatioii with the jdispenser (block 1610). The 
"v:^ - transponder may indicate that it is a personal transponder carried by Uie person, such as a card 

;: i : . : or key fob, a vehicle-mounted transponder or, in this particular instance, astond-alone fuel 
V ' - ' container. Whether the transponder signal directly indicates the type of container being fueled 
r . ) or a database. is accessed based on the transponder ID, the dispenser control system 80 or an 
' ^ ' ^ : i associated control system is adapted to determine if the container is. acceptable for receiving fuel 
(block 1615). The transponder indicia or database may also infiipate the type or grade of fuel 
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for the particular container. ^ . i : . ..j^^ ; ;; • • 

If the container is-ribt ab acceptable container (blbck-1620),tHe dispenser controlsystem 80 will 
provide^'an audible or visuial signal to the ciistomfer arid/or operator -indicating that :the container 
is notacceptable for re&eivihg fuel (block- 1625): The dispenser control system 80 -will also act 
to preveritfueling by deactivating the pump and fueling electrGfnicstblock/1630) and the process 
ends (blobk 1635). If the control, systenis deteffnihe that the transponder Js, in an acceptable 
container (block 1520), fueling is authorized (block 1640) and-fiiel.delivery.begin^^ (block 
1645). A proper container may be a vehicle fuel tank wherein the vehicle-mounted transponder 
64 will enable the control system to recognize the vehicle as an acceptable container, to certain 
eihbodiments, the vehicle ttansponder'64 rnay be mounted on or near the vehicle's fill, neck. 

^ Preferably ;^ the dispenser will contiiiue communications with the transponder to: ensure that the 
trati^pdhder remains i^^^ the-ftielihg operation and, optionally, the dispenser may 

monitor movemerit of the* transponder during this fueling operation (blocks 1650 and 1655). 
If no mbvemeht is detected and the transponder is prdisentthroughout fueling, the operation will 
end once tliVc^oritainerisfuil and the customer stops' fueling, ^ If the transpondier is moved or 
leaves the presence of -the iriterrogaitibn field, fueling is brought to-a halt (block 1660 and 1635), 
if the transponder is moved and/or the dispenser determines that the transponder is no longer 
present arid^thfe fueling operation is in progress, the controller 80 may act to warn or instruct the 
customer accordingly in addition to halting the fueling operation; - If the container 280 stops 
moving or is brdugfit back to a proper fueling location, the dispenser 1 8. may be adapted to 
continue fueling as part of the same traiisactioni The proximity or location-monitoring features 
of this aspect-of the invention are discussed in greater detail above. • r A 
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■ ■ ' 'Restricting ftieling to authorized containers in the manner described above greatly reduces the 
:o V: ; - jgj^ of severe bodily injury or death, not to substantial property damage that can occur 

- fuds are cairied invinnpx>p6r contain In the prefixed embodiment, 

' - • tht addition of a small passive traiispdhder to a fueling container is minimalrand modifying a 
„ i dispfenser^ g having M ex^ basically updating software to recognize the 

^ ' > ^ ^ inibniiMim-reee^ during interrogation. ^Notably, although a classical 

transponder is the pfefeireid' embodimerit, as noted earli^ in the specification,'ia transponder is 
used in a most generic sense and is deemed to include remote communication units having a 
' - ^^ ^ i^ceiVef^ i trans , , ; • : e .v^^^ a. 

'^y "^^-pr^-^aiisacfittn'Es ^ ■ ' '"■'^'^ "■' ■ ^ ■ .f:--^- ■ ^ jb r--: 

" ^ - f ^ TTie i^^^^^ invention may also provide pre-transaction estimates of the amount of fuel required 
r::;uL:: '>to fill the vehicle's' tank along with the estimated total-cost of. filling the yehicle. This 
; embbdiment Requires a' vehicle-niounted^trm^ a vehicle 

' Control system or^ at a minidiim; the^fehicle's fuel tank in a manner whej-ein the4:ransponder 
- ■ is able to rdceive or^determine infbrmkion relating to fuel tank ullage. The ullage information 
may include the amount of mel required to fill the tank, tank size and/or the quantity of fuel 
remaining in the tank. This information may be passed to the transponder and then to the 
^ ' ' • ■ - dispenser, or used to generate data to be communicated to the dispenser. .Ullage, information 
^ - is "any type off information which relates to tank ullage or from which ullage can be derived. 
The ullage here refers' to the volume of the tank which can receive additional, fiiel. 
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Referring now to Figures 29A and 29B, the basic process of providing customer pre-transaction 
estimates with a vehicle transponder is shovyn, - The process begins (b.lock . 1700) when a 
customer'drives up:to a fueling operation and the associated .transppnder is int^rr^^^ by the 
dispenser interrogator 52. under, the control.of the -dispenser control system Jp.. Generally, the 
transponder- will retum:identification. indicia (hlock.4r7.05),- ;:TTtie,.transponder ma)^, also return 
indicia indicating the transponder type. AltiernatiyeJyr.th.e.tramppndCT type may be included in 
the transponder identification indicia.or sentjsepmtely tpienable the.^^ system 
80 or other issociated control system to determine the transponder .type,, i , : , ; .i ^ 

As discussed above, deteniiuiingthejtype of transponder is .helRful in mapy simations, such as 
determining whether a container is authorized for receiving fuel or allowing a.^personal 
transponder to leave the immediate flielmg position during a;fueling operation,..while acting to 
prevent a vehicle-mounted transponder from leaving the fueling position. The dispenser control 
system 80 or associated control system may, also use therttanspon<ler i^entifK^tion indicia to 
access a? database cori-elating the. type, of , transponder. .vyith/.the- identification indicia. 
•'Distinguishing tfansponder types is discussed in detail in U.S. Patent, Application Serial No. 

08/966,237 filed .November^ 7/ 1997i. -entitled TRANSPO>^^ pjSTirvICTION IN A 
' . FUELING ENVIRONMENT in-the name of William S. Jo,hnson,Jr., the disclpsure of which 
' is incorporated herein by reference.. . . .. « . p • . . s • w; 

Regardless of th& type of identification indicia transmitted to the dispenser 1,8, the dispenser 
control system 80 (in cooperation with other control systems, if necessary) determines the 
transponder, type (block 1710). Next, it is deterrnined whether the transponder .communicating 
with the dispenser is a vehicle transponder (block 1715). If it is not, the fueling operation will 
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A v.; 'i: proceed (block 1795) andxontinue until fueling has ended (block' ,1785),- wherein the process 
comes to an end (block 1790)r ■ ; 3 _ • : 

' ■* r-' ' ' If the- transponder is va vehic^l^ is determined whether or not the 

i^i r.j ' v^^ide tfaiispohd^risanint^ transponder capable of accessing ujlage information (block 
' ;r; ' 472O)i ^^Thl§*ilif0imatipn' is p^^ from the transponder identification indicia and 

. vrr. r '' transponder^^ transmitted to. the dispenser, , However, any manner of 

: I . ■ ^ : acceptable, and within the inventive concept 

' ' - ^ ^ V of the prgsem^ifiventiom ; if the. transponder is vehicle-mounted hut . not .integrated to obtain 
' - ullage infoimatidn/^'^^^^ operation will start (block 1795).and continue. until fueling has 

• i r- > ^^nded (block 1785) whereiri:^^ the processes ended (block 1790). - - . 

If it is determined that the transponder is integrated and adapted to provide ullage information 
- • ' ■'^^ determine whether the customer want^.an estimate of the 

J.. transaction amount (block -^1725).^^^^ Typically, the estiniate will be.associated with completely 

£^ or : '*^fiiiing the vehicle's fuel .tank. The customer may prpvide a request, for. the; fill-up at the 
;i i dispensfer by entering a response on;the key pad 102.based on a pron:;ipt or query displayed on 

* o/r.>'-the display 100 (block 1730).y Alternatively, the transponder may. relay information during 
: vi.; h-:- '" ebnimyii6ations with' the di^^^ 

to calculate ail estimate associated with fueling the vehicle (block J730). v j 

c Ifthe ullage information has not already been received; during initial interrogation, the dispenser 
' ' interrogaiof-52 '\v iIl interrogateuthe transponder 64 ^for- the ullage indicia (block 1735) and 

receive the ullage indicia accordingly (block 1740).. Based on the ullage indicia, the dispenser 
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conffol-'system 80 or associated contrbl> system will: determine or calculate, the vehicle's tank 
ullage based on the ullage indicia received (block 1745). :■• ; ;>. • . 

The ullage indicia may iiiclude the exact ullage value representing the amount pf fiiel required 
to fiil the tank, or the ullage indicia may. indicate tank volume and.the amount-pf gas currently 
• present in th^ tank; wherein the control system wili run-the appropriate calctilations to determine 
ullage. In^yet another embodiment, the ullage infonnation may; simply^- include vehicle 
identificatibh knd remaining fuel indicia, and .the control systenl, will aecessra, database, the 
central 'control system 50 or at the' remote network 94 storing information, relating;to tank size 
fof the idehtified-^ehicle. Those of ordinary skiilin the art wUl quickly TecpgnLzei various ways 
of obtaining ullage iiifonhation; These ways are Qonsidered: within the.scope:pf this disclosure 
and any related claims which follow. 

dncS ullage' is determined, the control system preferably ^determines orcalculates; an estimated 
cost of fueling the vehicle based on the'ullage information, i ln order-to do. sq, the type of fuel 
arid fua^ grade' must be determined (block 1750)./5The:dispenser:contrpller may provide a 
pfompt-at the display 100 for the customef;to:.selectvthe .type of fiiel.and .gr^de desired for 
fueling (block 1755). Alternatively ,:the-initial,informati6n received from the transponder may 
'provide ihfonhatiori on thetype and grade of fuel desired for fueling, and the associated control 
system will determine fuel type and grade accordingly (blocks 1750 and 1755). 

Once tank ullage arid the-typfe and grade of fuel are determined, the asspciated control systems 
win- calculate the estimated cost for- filling the vehicle (block X760), by multiplying the ullage 
value-by the fuel cost. Prefer^^ the estimated .fiiekquantity, and the cost.for fueling the 
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Vehicle with the selected type arid grade is displiayed to the customer on the display. 100 (block 
1765)! ' At this point, the customer is-given the option to continue with fueling. The customer 
may, for e:kampier be" provided with' a p^^^ to begin fueling (block il 770) wherein the 
customer will respond by pressing a key on the key pad 102 (block* 1775). If the customer 
elects not to fuel based on this information, the fueling operation is ended before it ever begins 
(block 1795); ' If th continue fueling, the dispenser will start the fueling 

operkion (block 1780) and cbhtiriue fueling until the tank is full or the customer otherwise ends 
the operation (block 1785) whetein the process comesto an end* (bFock 1 790). ■ 

Deternunirig estimated fueling totals benefits customers in many ways, especially customers 
wanting to pa^ cash at the dispenser using the cash acceptor 90 (shown in Figure 3). As noted 
earlier; the difficulty with cash acceptors is providing the customer with the proper. change when 
the amount of fuel purchased is less than the dollar amount placed in the cash acceptor. 
Providing an estimated amount required to fill the vehicle tank will allow the customer or 
dispenser to calculate a dollar amount which will not exceed ah amount required to fill the 
vehicle. For example/the dispenser may determine that it will take '$21.60 worth of premium, 
unleaded gasoline to fill the vehicle tank; If the' customer only has two ten-dollar bills and a 
fiv^-dollar bill, the customer will know that if the twb ten-dollar bills aire placed in the cash 
acceptor, he will come substantially close to maximizing the anriount of fuel delivered to the 
vehicle without needing change. ^ / > 

Although the customer can elect to purchase any aihount of fuel, it is often beneficial to 
determine how much fuel the vehicle will accept before determining how much fuel one wishes 
to purchase; In certain applications, the cash acceptor could be monitored to determine the 
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: - ' amount of cash received and take, appropriate action if the estiniated. filling total could not meet 
: : : . • ,6r exceeded that amount. In sunimary^, the dispenser.ass^^ 

o::; /if thahge is.necessary,,based.on the ullage information, the selected and ^the amount of cash 

v?:t:c^--;:- ,:ieceived*by:thexash:acceptpr. v^^^ ,v - r^- Yt:^ ''-^^r' tv: ;v;o;;>cf:; 

\ / . . Attention is drawn tp;;Figyre.30: wherein 
: . . estimated 'cost'totalsrmord^r tOj make decisions, on ^ ptc.a^h^to enter into a cash 

acceptor for payment. .Theiprocess begiris.(bliock.a 8p0) \yhere.thp disposer co system 80 
receives ullage information, fuel type and grade as discussed above (block 1 805). Based on this 
' ,j vinfbrm^ionj the amount of fuel to fin:.t^e,y€;Wc)e^4a cpiresiJondmg cost^stimate 

. ; ■ r. , , js. Calculated and displayed to. the custom^r-^blopk . ^ The customer rnay^make^ fueling 
i. :V( :viv-r.deGisi<OTS (based on tins infom^ion^ such as .deciding \yha^ type of j^yment^^ how 
/ .rmuchiftiel'to-ipurchase.^v:^ . / j . j ,^ ^ > . j \ v v: - ?r - ; ; . 

: D Assumingcthexustomer is using a cash acceptor,,the^(iispen^er cont^^ system SQ will operate 
- : y < iri .conjunction vvith':the^ cash acceptor, 90, ta determine, the ^punt of , cash payment (block 
■ : . ' :1815).:.Jf;the:payment madelsjess'^ cpst of fyeling (block then the 

• : dispenser control .system 80.,will dlow.fueHng for the ani payment (block ,1 825) until the 

- : -operation is ended (block 1 830). If the customer has placed more cash in die cash acceptor than 
necessary to completely fuel the vehicle (block 1820), the dispenser conte:ol system 80 will act 
to inform the customer that change will be required, preferably, using the display 100 (block 
1 83.5), . The dispenser .control system 80 will .next prompt the customer using the display 100 
- oh how, to jeeeive. change (block 1 840).-, Th^ custoiner may be recjuired to receive credit on his 
OF.her-transponden prgo into the station .store and pbiain change at one of the transaction 
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* ' ' - ' terminals, just to point out a couple of options.. Additionally, the dispenser may provide a 
■ ^ • " customer with the choice to opt out of the transaction (also block 1.840)., The dispenser control 
• ' * ' • ' system 80 will determine whether or notto refund the initial payment^block 1845) 



based on a customer input received at key pad 102 (block 1 855). If a refund of the payment is 
not desired and the customer chooses to receive change by other means, fueling will begin 
(block 1850) until the process ends (block 1860). If a refund is requested by the customer 
(blocks 1 855 and 1 845), the dispenser control system 80 will cause the cash acceptor 92 to eject 
the customer payment (block 1865) and the process is ended (block I860). Those skilled in the 
art should quickly recognize the added benefit in providing customer information before fueling 
relating to the amount of the potential fuel purchased, especially in light of the difficulties in 
receiving change associated with cash acceptors. 

It should be recognized that the various aspects discussed herein can be mixed and matched to 
provide a fueling environment with various combinations of capabilities. Each aspect was 
discussed individually in order to provide a more clear disclosure. Furthermore, the various 
flow charts and processes disclosed herein generally represent programs which are stored in 
memory and run on an associated controller. Given the shared control responsibilities between 
the dispenser control systems and the central control system in a typical fueling environment, 
the control systems defined in the claims that follow are to be construed as including control 
features provided by dispenser control systems, central control systems and remote network 
control systems, alone or in combination. Those skilled in the art will recognize the tremendous 
flexibility in providing the various control aspects throughout the numerous control systems 
(including remote networks) in and outside of the fueling environment. 
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' Certain 'rnodifications and improvements. will occur to those skilled in the art upon.a reading of 
*' '-^ the- foregoing dbscription.. / It should -be r understood . _th^^^ and 
^'^c ^improvements have-been deleted 'herein for .the sak^ of conciseness, and,_r but are 

..i n. 71 I properly withiii^the scope of the fblIovving^claims;.iv .v. .-^qf ; -.x^* 7.;:: ^ 1^ : .k> 
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" Claims 



A fuel dispensing system operable, to- effect a transaction consequential upon a purchase 
transaction, said system comprising:. :.: --q;. 

e. a.' communication arrangement for communicating with a remote 
* ■ : : 'i: communication unitj , ' r > . 

f . a fuel dispenser comprising a customer interface; 

g: ^ a control, system op eratively associated with said dispenser and said 

' • cominunication arrangement; . 
h. said control system being; adapted, in association with the remote 
communication unit to effect the consequential transaction. 



'.-V ■ 



' ' 2? - ' A' fiiel dispensing system as claimed in C laim d: xyherein the consequential transaction 
' j:< rz . involves the'traihsfer of at least one of a benefit,;.a rebate, a discount, a refund, a loyalty 
point or loyalty points. , , j / . , v; 

' 3i ' ' A fueL disperising system as^ claimed in Claim 1 or Claim; 2 wherein the purchase 
' transaction involves identification, of the customer by means of a- transponder. 

4. ' ' A fuel dispensing system as claimed in any preceding claim wherein the communication 
arrangement is adapted to transmit signals to said remote communication unit and seiid 
control system is adapted to effect said consequential transaction through said 
• ' 'communication arrangement to the. remote. .comniuniGation mnit for storage and 
subsequent retrieval.- . ; : : . : .d : 
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5. A fuel dispensing system operable to implement a loyalty benefit program comprising: 

a. a wireless communication arrangement for communicating with at least 

• t * .) one communication unit;^; ;/ iw..: • :^ r^^: . . . 

b. a fuel dispenser including a custonier intetrface;, u : : 

- ^ =c. " a control systemcoperatively; associated with said dispenser and said 
communication arrangement i to -^receive signals from said remote 
; - r -r. communication unit diiring.ra. transaction; 

- d. ^ said control system adapted to provide a ^benefit associated with the 
remote communication unit based: on:a transaction involving the^remote 
■ •-^ -n; : conniiTiimication imit ^ •--.m... ci/^ ^' 

6, A fuel dispensing system as claimed in Claim 5 wherein the signals received from the 

• remote cbmihunication unit includes said benefit is 
- stored^'in^a database in assoGiation> with the identification.; m accessible by said 

control system. a^- : . . s' ; ; ^ — 

V. ' i-^ - A fuel dispensing system as claimed;in-Claim 5 or Claim 6- wherein* said communication 
. • - : .arrangemerir is 'adapted to ^tr&smit signals from said, control system to said remote 
communication unit and said control system is adapted to transmit said benefit through 
said^cbmmtmication arrangement to- the remote conimunication . unit for storage and 
subsequent retrieval. , ^ . " o : :> .... 

1 : r:.-'' .i; ' .^^ . ■ .--^ ' 

8. '^A fuel dispensing 'system as claimed inrany.of one of Claim^s 5-7 wherein said benefit 
is based at least partially on a current iransactipn. : - : - ;:-VA;r; 
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A fuel dispensing system as claimed in any one of Claim 5-8 wherein said benefit is 
based at least partially on prior transactions associated with the remote communication 

A fuel dispensing system as claimed in any one of Claims 5-9 wherein said benefit 
relates to a discount for a defined product or service. 

A fuel dispensing system as claimed in any one of Claim 5-10 wherein said control 
system applies said benefit to discount a current transaction. 

A fuel dispensing system- as claimed in any one of Claims 5-1 1 wherein said control 
system effects storage of said benefit for subsequent retrieval in order to discount of a 
future transaction. ■ ' 

A fuel dispensing ^ystiem as claimed in any one of Claims 5-12 wherein said control 
system is adapted to retrieve a prior benefit and combine said benefit with said prior 
benefit to provide a cumulative benefit. ' - 

14J " A fuel dispensing system as claimed in any one of Claims 5-13 wherein said control 
' ' system is Adapted to= triansmit said benefit to the remote communication unit to combine 

said benefit with a prior benefit to provide ia ctimulative benefit. 

15. ' A fuel dispensing system as claimed in any one of Claim-5-14 wherein said benefit is 
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a discount on a product or service not part of the transaction in order to provide an 
^ ^ I/,, n , incentive to purchase: the product or service^ ' = = ^ < : : .: ^ • ' 

16. A fuel dispensing system as claimed in any preceding claim wherpin said customer 
interface is adapted to carry out transactions for fuel and at least one other product or 

' .: -..service. • ^ r.-i:,v.i'jj:.ib i\ 

17. A fuel dispensing system for implementing a loyalty benefit program comprising: 

.> ; . ; - - a plurality of inteiTOgators corresponding to a plurality^ of fuel dispensers in a 
fuelingenyironment; : -r, i.y. ; ^ v n^-'M^i V 

bp . : r - a control system associated with said interrogators to interi-ogate tipisponders 

} ■ r: ^v^:, V V > ^ - associated -.with customers cagying wt. .a cii^ transaction at said fuel 
dispensers; p . - v 

-T. . : =v .':vv :: rsaid: control systein : (being julapted- to stored in 

; , . r. u;:assoeiation witti the transponder: and provide a benefit .based on the benefit 
information and the current-transac^ . . ^ 

18. L A fuel "dispensing system for implementing a loyalty benefit program comprising: 

: . r ; a plurality of interrogators corresponding to a plurality of fuel dispensers in a 
•fueling environment; ....... ^ . ;? 

. : :*7.; ' a-contrpj system,assoGiated with said interrogators to iniprrogaie u-ansponders 
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associated with customers carrying oiit a current transaction as said fuel 
dispensers; 

said control system adapted to. determine, benefit information based on the 
■ ^ - current transaction store said benefit iiiforniatiGn in a database accessible by said 
control system. 



' ' ' 19r • A fuel dispensing system as claimed in Claim 18 wherein said control system is adapted 
to access said benefit information during a subsequent transaction and provide a benefit 
based on said benefit inforlnation. . r 

20. A fuel dispensing system as claimed in. Claim 18 or Claim 19 wherein said benefit 
information is accumulated in the database over a series of transactions. 

' 21 i A fuel dispensing system as claimed in any one of Claims. 18-20 wherein said control 
system is adapted to access said benefit information during a subsequent transaction and 
provide a benefit based on said benefit information. 

22. A fiiel dispensing-system as claimed in any of Claims 18-21 wherein the database is 
stored in a memory and the benefit information is stored in association with transponder 
identification indicia apart from the transponders. . . 

23. A fuel dispensing system as claimedin any one of Claims 18-21 wherein the database 
is kept on the transponders and the benefit information is communicated to and from 
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' -'iaicl control system. • zv-ii-- -y. *, . 

24. A fuel dispensing system operable to apply a discount to a transaction associated with 
a remote commiiiiibatibn unit com^ ; - n;. ^ : . 

■ - - ^a comiriiMiCation " arrang^^ with a remote 

communications unit; . t::i ■ y. U'lUio:^ 

b. a fuel dispenser having a customer interface; 
' ■ c/- % eontFbl'system associated with said; cprrirp 
■''" '^'[^^' . f'^^ dispenser;-^' - <. 7 ..j;- --. < 

d, said control system being ^adapted . to. communiQ^^ the said remote ^ 

communication imit through said conununication arrangemem and provide a 
' - ' ' idiscburitfbr the trarisaction; - . ^ ^ Z , ' ' .;;h 

25. A fuel dispensing system as claimed in Claim 24 wherein said discount is predefined 
^ - • ^d/6r -wherein said discount is for a predefined produpt or , service pi4rchased in the 

■y^'- . ■'-P'ti'arisactionJ' ' • ' ^ ^ ^ ^ . 0 ^vrjr. • ■ 

26. A fuel dispensing system as claimed in Claim 24 or Claim 25 wherein said discount is 
■ * > a reduction in the price^per unit volume of fueL ' . _ r . ; ; / • / 

27. A fuel dispensing system . as claimed- in any one of Claims 24-?,6 wherein said control 
system interrogates the remote communication unit associated with the transaction and 

- " providesiai'd discount upon receiving a response from the remote conimunication unit. 
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28. A fuel dispensing system as claimed in any one of Claims 24-27 wherein said control 
system does not provide said discount when the remote communications unit is not 
associated with the transaction. 

29. A fiiei disf)ensing systieiii as' claimed in any one 'of Claims 24-28 wherein said control 
]-r ■ system provides said discount if the remote commimication unit associated with the 

' . transaction is present and said transaction is a non-cash transactipn. 

. ■ .30.. . A fiiel dispensing system as claimed in Claim 29 further comprising an input indicative 
\ " of a non-cash transaction. . ■ " 
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FIG. 2 A 




FIG. 2B 




FIG. 2C 
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